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ABSTRACT

This paper adopts a contingency framework to investigate the impact of
organisational factors on the decision of adopting costing systems by hospitals in
Victoria, Australia. Three categories of variables (environmental, organisational and
managerial) were identified in previous research studies and this study seeks to
examine their effects on the adoption of costing systems in subject hospitals.
Environmental

factors

include

competition

and

government

regulation;

organisational factors include hospital bed size, area location, hospital group
membership, and teaching status; and managerial factors include the involvement of
top management and accounting staff in the decision of adoption of a costing system.
A questionnaire survey was sent to the Chief Accounting Officers or Financial
Controllers of all hospitals in Victoria to collect information. The response rate was
47.49 percent.

The three categories of variables are tested using a logit model.

Hospital bed size and teaching status are found to be significant variables which
influence the decision of adopting a costing system. The results provide some insights
into adoption by hospitals of costing systems in an Australian context. They are useful
for developing costing systems in other states in Australia and they have implications
for hospital regulation policy.

v

CHAPTER 1
INTRODUCTION

The Area of Interest
Over the past decade there has been great pressure in Australia to develop an
internationally competitive economy. As the public sector has a large claim on the
community's collective resources and has great impact on the national economy, the
pressure to address its internal efficiency and effectiveness is inevitable. Among the
public services provided by different levels of government or government agencies, the
health sector consumes a significant amount of resources. It consumes nearly 8% of
GDP and employs more than 500,000 people -- that is, about 7% of the labour force.
Within the health industry, hospitals employ over 50% of the total health workers
[National Health Strategy, 1993, 10-11]. Improvement in efficiency and effectiveness
in the hospital industry will have a great impact on the community.
In 1990, the National Health Strategy was established to review the Australian
health care system and propose any necessary changes.

It identified a number of

important issues involved in the health industry reform. Some of the issues are:
" ... the size, complexity and degree of specification of the health sector;
financial disincentives to reform; restrictive role boundaries; alienation
of workers and patients; limited emphasis on quality of patient care and
health workers' working lives in reform processes; lack of nationally
agreed values/principles on which to base planning and resource
allocation; and demands on workers which preclude their thinking,
communicating and planning" [National Health Strategy, 1993, 8].
Among these issues, financial disincentives and the lack of nationally agreed
value/principles on which to base planning and resource allocations are of major
concern to management accountants in hospitals.

The major functions of the
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management accountant as described by Horngren, Foster and Datar [1994, 15] are
scorekeeping, attention directing, and problem solving. In order to perform these
functions, management accountants are involved in designing and operating the
accounting information system of the organisation.

With an effective accounting

information system, relevant and reliable information can be provided to decision
makers at different levels of the organisation so informed decisions can be made. As
an important element of an accounting information system, a standard product costing
system designed to reflect the special circumstances of individual hospitals may be
useful in enhancing the planning and resources allocation functions internal and
external to the hospital.
One of the most important tasks or challenges of management accountants
working in the health services industry is to help establish such a product costing
system. This task has many problems. Two major reasons are suggested by Hindle
[ 1994a, 9-1 O]. First, the product types and the methods of production of hospitals are
very complex. The traditional manufacturing industry is sometimes characterised by
having a few types of products and large production volumes.
methods used are also relatively stable.

The production

The hospital industry, however, is

characterised by having a wide range of complicated products and the volumes are
relatively low. In terms of production methods, there have been rapid changes in the
delivery of health services due to the advancement in technology and the increasing
knowledge of diseases. Due to these rapid changes in the hospital industry, it is very
difficult to develop a relevant and up to date standard product costing system.
Second, there have been cultural factors in the health care professions which
constrain the development of product costing systems. There has been a widespread
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view that the primary concern of health professionals should be the care of patients.
This view has positive impacts on the delivery of health care services to patients.
However, the over-emphasis on this view will neglect the other aspects of health care
services production.

For example, the development of a product costing system

requires a classification of patient episodes (product or service). The dominant view
that every patient episode is unique precludes any form of generalisation of patient
episodes. The reluctance to generalise and classify patient episodes in turn prohibits
the production of useful information that helps in understanding and controlling the
service delivery process.
Another dominant view is that clinicians should concentrate on managmg
patients rather than resources. The cost information is believed to be useful only to the
payers. At the extreme, any attempt to measure costs will be considered as means to
ration health care and such rationing is not ethical. However, this view ignores the fact
that trade-offs are being made by clinicians because of time and resources constraints.
Better cost information will lead to more efficient use of resources and to more
informed decisions.
The two sets of information (measures of inputs and health care products)
which are essential to product costing are controlled and handled exclusively by two
groups of health professionals. There has not been a proper channel through which the
two groups can communicate with each other.
Although there has been great resistance to developing product costing systems
in the hospital industry, several factors which emerged after World War II stimulated
and facilitated the development of product costing systems.

The first factor is the

concern of the payers over increasing health care expenditure.

With the resource
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constraints, hospitals are required to justify their expenditures and payers are only
willing to pay for those expenditures which are unavoidable. Incremental funding is no
longer acceptable and affordable [Appleby, 1992, 72]. Hospitals need some form of
costing system to provide this cost information.
The second factor is that the increased understanding of the performance of the
health industry, which is brought to the public by several studies published in the
1960s, exerts pressure on health organisations. These studies have shown that similar
health care products were charged at very different rates and that there were 'major
differences in per capita rates of provision of health care' [Hindle, l 994a, 1O].
Hospitals need to provide product cost information to justify their charges.
The third factor is the design and application of the acute inpatient
classification system called Diagnosis Related Groups (hereafter DRGs) in the late
1960s. It was a milestone in the development of health product costing systems.
Although there were other attempts to classify health care products, the DRGs system
was the most widely accepted in the US. The development of a classification system
of product types in terms of resources consumption is a further step in the
development of a standard costing system [Hindle, 1994a, 1O] .
The fourth factor is that the advances in computing technologies have made the
collection, storage, analysis, and distribution of cost information of patient episodes
more manageable. Computerised hospital information systems can be developed to
manage the cost of inputs for the purposes of billing patients, measuring performance
and negotiating with payers [Hindle, 1994a, 10].
Finally, the introduction of the 'Prospective Payment System' demonstration
project by the US federal government in New Jersey in 1979 has accelerated the
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development of product costing systems in hospitals. A Prospective Payment System
is one version of output-based funding which determines in advance the funding that a
hospital will receive in a fiscal year based on the mean production costs of the health
care products delivered by the hospital.

Before the introduction of output-based

funding systems, hospitals were reimbursed by the government for the expenditures
incurred in providing services to patients.

As the government paid for all the

expenditures, hospitals had no incentive to control their costs of production of health
care services [Ziegenfuss, 1985, l-2]. The Prospective Payment System was used to
change the situation and to contain costs.
One of the key elements in the Prospective Payment System is the calculation
of the mean production costs of each health care product.

The payers such as

government and private insurers need to know the mean production costs before they
can determine the payment rate. On the other hand, hospitals need to know their costs
of production before they can negotiate with the payers and ensure their financial
resources.

As a result, the development of product costing systems was seen as

essential to hospitals in the US [Hindle, l 994a, 11].
In Australia, the development of product costing systems follows a similar path
to the US, though it is longer. The reason for the development of product costing
systems was mainly the concern over the increasing health care expenditure. Many
reasons have been suggested for the rise in health care costs. Bodenheimer [1989] has
suggested that it was the inefficient duplication of services and facilities which
contributed to the increasing health care costs. Bader [ 1983] believed that the rise in
health care costs was due to the aging population. It was because the demand for
health services by the old age group (over sixty-five) was higher than the other age
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groups. However, some believed that the rise in health care costs was caused by the
advances in medical technology which would consume significant amounts of
resources [Sanders, 1979; Sorkin, 1986].
Blendon and Moloney [ 1979] have proposed four alternative solutions to
contain health care costs:
( 1) users are required to share more responsibility of health care costs;
(2) ration health care services;
(3) limit the proliferation of new medical technologies;
(4) design a payment system to cover all services for defined treatments.
As the equity of access to health care services has been an important culture of
the Australian health care sector, the fourth solution was the approach adopted by the
Australian government.
Hindle [ l 994a, 10-11] has argued that though Australia has moved more
slowly towards product costing, the product costing systems developed in some
Australian hospitals are superior in terms of cost effectiveness to those in many US
hospitals. The reason is that US systems have concentrated on charging rather than on
costing.
Although Australian hospitals have not been under a full prospective payment
system, the increasing emphasis on product costing by payers will put pressure on
hospitals to contain costs. In order to offset potential losses from cost constraints,
hospitals will seek increased revenue.
The introduction of the product classification system and related funding
system will reduce the incentive of hospitals to keep patients longer and perform extra
services. This is because hospitals are only reimbursed or paid in advance according to
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average costs of cases they treat (adjusted for outliers--extreme cases). If a patient
consumed more resources than stipulated by the product classification system (DRGs),
the hospital may not be able to fully recover from the payer. As a result occupancy
rates of hospitals will be lower and overall revenue will be reduced.

In order to

increase overall revenue, hospitals need to increase their occupancy rates, one potential
measure is to admit more patients. But the competition in the market puts a limit on
the number of patients a hospital can attract to it [Weiner et al, 1987; Watt et al,
1986]. On the other hand, the availability of medical professionals also limits the
amount of revenue to be increased.
Logan, Green and Woodfield [1989] have argued that health care is most
efficient where producers are subjected to a competitive environment and customers
can work out their preferences. It should be the price (the market force) not the
product costs which determines the supply and demand for health care. However,
Richardson and Hall [1992, 39] pointed out that health care products should be under
independent project evaluation rather than relying on the market force because they are
always provided either free of charge or at a heavily subsidised rates for social reasons.
Cost management seems the most appropriate basis for the health care sector in order
to be financially viable in the future. It also generates a need for the development of
cost accounting methodologies that recognise the unique products of the health care
industry [Crawford and Fottler, 1985].
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The Relevance of the Research

In the US, the introduction of the prospective payment system has had a great
impact on hospital management. Developing costing systems is one means to survive
the new revenue regulation. The policy in Australia is that every Australian is entitled
to free health services provided that he/she is willing to be treated in public hospitals
and gives up the choice of physicians. Although hospitals can only charge their private
patients, they still need to recover their costs for public patients from state
governments. In order to help price their services or to justify their expenditures,
hospitals are expected to have costing systems which are capable of providing the
required information.
Traditionally, hospitals are managed at the departmental level where costing
information is collected, reported and monitored. Hospital accounting systems have
been designed to collect and report expense information at functional department
levels. Revenue or charges related to an individual department can be matched with
the expenses incurred by that department.

A net departmental contribution can be

calculated for each department and the contribution is then aggregated to the hospital
level.

Overhead costs may be allocated to individual departments or reported in

aggregate at the hospital level. Financial reports of individual departments and the
hospital as a whole are produced by the accounting system to provide profitability
information at both department and hospital levels [Hill, 1990, 8]. However, most of
these accounting systems cannot provide costing information for a particular clinical
procedure, treatment or service [Vraciu, 1979, 13 1].
In order to provide relevant information, a hospital costing system should be
able to collect costs at the procedure level (such as diagnostic tests, therapeutic
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treatments, nursing care and supplies) so that summation at case level is possible.
Hospital management can keep track of the overall resource consumption and services
productivity.

The costing system should also provide summary information at the

DRGs level so that informed decisions can be made.

These decisions include

monitoring the treatment patterns of medical staff, negotiating with the payers or
insurers, evaluating new or current services,

and setting prices or rates for the

services, as suggested by Hill [ 1990].
Although a costing system seems to be essential to managers for managing the
financial aspects of the hospital, empirical evidence shows that not all hospitals have
the ability to identify costs at the procedure or DRG level even under the prospective
payment system in the US [Hill, 1990, 1O]. Preston et al [ 1988] reported that only 26
percent of the sample hospitals had an automated accounting system to collect costing
information in treating particular patients. Gilman [1985] found that 54 percent of the
responding hospitals had an accounting system to collect costing information at
procedure or DRG level.

Eastaugh [1987] found that 75 percent of hospitals

participating in the prospective payment system in 1983 had implemented high level
accounting systems by 1986.

However, no similar research findings are reported for

Australian hospitals.
Most research m the area of casemix management in Australia has been
devoted to the design of an appropriate product classification system which is
applicable or suitable for the Australian environment. Emphasis has been placed on the
development of the Australian version of DRGs (the Australian National Diagnosis
Related Groups, AN-DRGs) for acute admitted patients and other casemix
classification for other health care services. At the same time, research projects have

9

been conducted for developing detailed cost weights for each AN-DRG.

One

important area of research that has been ignored is to test empirically under what
circumstance(s), hospitals would adopt costing systems which collect costing
information at the procedure level as well as at the aggregate level and report the
information at DRG or other casemix classification level.
The basic premise of contingency theory is that there is no universal applicable
system which can meet the needs of all users.

The corollary is, different costing

systems should be designed for hospitals in different situations so as to match the needs
of these hospitals in making their own decisions.
This research tests empirically the effects of some contingent variables on the
adoption and implementation of hospital cost accounting systems in an Australian
context.

As the funding of hospitals will be gradually moving towards a casemix

classification base [Levy, 1992, 461], the demand on costing systems to report costs
at DRG or other casemix classification levels will increase. Understanding the effects
of these contingent variables on the adoption of costing systems will enhance the
probability of success in the design and implementation of new costing systems or in
upgrading existing costing systems in hospitals.

Research Question
The changes in funding formulae have been creating demands for more
accurate product costing information in Australian hospitals.

Although the

development of casemix funding for hospitals in Australia has been very slow when
compared with the development in the US and the development stage in different
States is also different, the States of Queensland, New South Wales and Victoria have
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commited to introduce casemix funding systems in the future . The development of an
appropriate costing system will be a competitive advantage for a hospital to survive.
By using a contingency theory framework, this study investigates the
relationship between adoption of costing systems and variables which are grouped
under the categories of organisation, management and environment.

The research

question is:
"What factors or variables are significant in determining the adoption of costing
systems which are able to report product costing information at DRG or other casemix
classification level in an Australian context?"
From the literature, these factors or variables can be categorised into three
groups: organisation, management and environment [Hill, 1990, 13].

Organisation

variables include the location of the hospitals, number of beds, occupancy rate,
teaching status, government funding as a percent of total revenues and membership of
a hospital group. Managerial variables include administrative involvement, accountant
and/or accounting department involvement. Environment variables include number of
competing hospitals, competition for patients, competition for additional services,
competition for market share, change in funding formula and pressure from payers to
contain costs.

The Scope of the Study

In Australia, a majority of public hospitals are funded by State governments.
The Commonwealth government allocates part of its tax revenue to individual States
and those States are responsible for funding their health care services. As the funding
from the Commonwealth government has not increased at the same rate as the actual
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health care costs, State governments have to either re-allocate resources from other
projects to health care services or contain the costs of health care services. As the
political and social situations of individual States are not the same, the priority for
developing a casemix funding system is also different.
Victoria is the first State to explore the use of casemix in hospital funding. The
Victorian Department of Health and Community Services has been planning to rely
more on output-based than on expenditure-based measures to allocate funds to
hospitals for many years.

In 1987, a proposal was developed to change from

expenditure-based to output-based funding though it was not implemented.

Other

States began to explore casemix funding from 1988 and the Casemix Development
Program of the Commonwealth government was started in 1989.
Casemix funding was re-established in Victoria in 1991-92. In that year, an
experiment of billing the Accident Compensation Commission on a DRG basis was
carried out.

In late 1992, the Department of Health and Community Services

announced its intention to use casemix (especially DRGs) to set the budgets of all
public hospitals from July 1993 [Hindle, l 994b] .
The funding model adopted in July 1993 has two components: ' a prospectively
set budget which is unaffected by actual production in the period; and payments which
depend on the volume of patients in each casemix class who were treated in the
period.'

South Australia has adopted a similar approach to Victoria one year later

(July 1994). New South Wales, Queensland, Tasmania and Western Australia have
favoured the approach to use needs-based funding to geographic areas and casemixbased funding for hospitals within each area [Hindle, 1994b].
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Hospitals (private and public) in Victoria are selected to be the subjects of this
study as Victoria is the first State which has implemented the casemix funding formula
for public hospitals and has operated the system for some time. Relatively, the funding
system for hospitals in Victoria is more stable than in the other states because many
changes are being planned and implemented in other states. Although the subjects of
this study are restricted to Victorian hospitals, the results will be useful for developing
and designing similar systems in other states.

The Structure of the Study
The first chapter states the area of interest and the background of the study.
The second chapter is devoted to review of the literature in the area of management
accounting and control systems, and hospital management.

Chapter three describes

and argues for the significance of the research hypotheses.

Research design and

methods used to test the hypotheses are detailed in chapter four. Chapter five reports
the results of the study and chapter six discusses the implications of the findings and
recommends areas for further research. A conclusion is then presented.

13

CHAPTER2
LITERATURE REVIEW

Introduction
The purpose of this study is to investigate the factors that influence the
adoption of a product costing system in hospitals. A contingency theory framework is
used to explain the phenomenon observed. Empirical studies in areas of management
accounting and hospital management are identified and possible variables suggested by
the literature are discussed in this chapter.

Theoretical Framework
The contingency approach to management accounting is based on the premise
that there is no universally applicable accounting system which will meet the needs of
all users under all situations [Emmanuel, Otley and Merchant, 1990, 57]. The theory
attempts to identify certain aspects of an accounting system which will match the
specific needs of an organisation under particular circumstances.
The contingency theory was first used to explain the effects of technology and
environment on the structure of large organisations. Bruns and Waterhouse [1975],
Daft and Macintosh [ 1978], Dermer [ 1977], and others adopted the contingency
approach in management accounting research. The rationale is that if the management
system and structure of an organisation is contingent on some variables such as
technology, environment and size, the accounting information system used by the
organisation will also be contingent on these variables.
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Bruns and Waterhouse [1975] studied the effects of the contingent variables
origin, size, technology, and dependence on the structure of the organisations and on
budget-related behaviour.

The results supported the view that the budget-related

behaviour was contingent on the structure of the organisations (centralised,
decentralised but structured). For the small, centralised and independent organisation,
managers who had no participation in the budgeting process, but had more chance to
communicate with superiors and subordinates, found the budgets less useful though
they were satisfied with the use of budgets by superiors.

For decentralised but

structured organisation, managers had less opportunities to contact each other. They
felt that they had control over their jobs which were more standardised and they had
more participation in the budgeting process. They seemed to be satisfied with budgetrelated activities.

Later research by Merchant [ 1981 ], which was also related to

budgeting systems, found that managers of large and decentralised organisations who
had participated in the budgeting process tended to agree that meeting the budget was
important to their careers.
Daft and Macintosh [ 1978] studied the effect of the contingent variable-technology on the style of information system used by organisations. Technology was
measured by the task variety and search procedures, and the information system style
was measured by the amount, focus and use of data produced by the system. They
found that the information system style was contingent on the technology employed by
the organisation.

Organisations using a production technology, characterised by

having more exceptions to their production process and having more search procedure
used to resolve such exceptions, were more likely to adopt a sophisticated information
system.
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Dermer [ 1977] suggested that organisational objectives or corporate strategy
should logically lead to different organisational structures and management planning
and control systems. However, contradictory results have been reported from different
research concerning whether organisational objectives is a contingent variable when
studying management planning and control system. Brownell [ 1987] and Merchant
[ 1985] suggested that business strategy was a significant factor that might affect the
degree of reliance on accounting information in performance evaluation.

On the

contrary, Govindarajan and Gupta [1985] reported that reliance on accounting
performance measures was heavy regardless of business strategy. They noted that
organisations also based their evaluation on non-financial criteria.
Hopwood [ 1972, 14 7] suggested that if the style of use of accounting
information was properly selected, dysfunctional behaviour could be avoided
regardless of the imperfections of the accounting system.

He concluded not all

relevant dimensions of performance were necessarily represented adequately by
quantitative or financial information.
Using similar research to Hopwood, Otley [1978, 122] was not able to confirm
the higher job related tension observed by Hopwood. He suggested the inconsistencies
might be due in part to variations in the environment facing the firms in the two
studies. Responding to the work of Otley and Hopwood, Hirst [ 1981] proposed a
theory to explain the role of task uncertainty as a moderating variable towards the
effects of reliance on accounting information in performance evaluation.
Environmental uncertainty was the focus of Govindarajan [1984].

He

investigated whether environmental uncertainty would influence the choice between
accounting and non-accounting bases of evaluation. He found that in a low uncertainty
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environment, the accounting information would be a good predictor of the actual
outcomes. It was therefore used to measure performance. On the contrary, in a highly
uncertain environment, it was not possible to have complete knowledge regarding
cause-effect relationships. Therefore formula-based (accounting) evaluation was not
preferred.

He also suggested that, as financial performance indicators focused on

outcomes not processes, they failed to confirm if the outcomes were caused by
managerial actions or by uncontrollable environmental factors in an uncertain
environment.
Brownell [ 1982, 14] argued that a high emphasis on accounting information for
performance evaluation would be seen as legitimate and functional in terms of
performance if accompanied by a high level of participation in the target setting
process. He found that participation did not always lead to good performance. When
reliance on accounting measure was low, performance could actually be better under
low rather than high participation.
In conclusion, Otley [ 1980, 205-6] commented that the contingency approach
had provided some practical explanation for the different management accounting
systems observed in practice, although he pointed out some of the limitations of this
approach.

He has suggested four limitations of the contingency approach to

management accounting.
The first is that the definitions of variables are different from study to study so
it will be very difficult to compare the results. The second limitation is that only the
type of accounting system and the contingent variables are studied while the
effectiveness of the accounting system is always ignored. The third limitation is that
the relationships between the contingent variables and the dependent variable are often
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very weak and inconsistent. Lastly, the variables should not be investigated in isolation
as they are integral parts of the system.
Schoonhoven [ 1981, 349] has argued that though a contingency approach has
its limitations, these limitations can be resolved if the hypotheses about the empirical
relationships expected are carefully designed.

In her study on the organisational

effectiveness in acute care hospital operating room suites, she has considered and
reconciled the five problems of contingency approach:
( 1) dealing with types rather than effectiveness of systems;
(2) possible interaction of the contingent variables;
(3) alternative mathematical functional forms of interaction (multiplicative,
matching, maximising);
(4) alternative analytical models (linear, non-linear);
(5) basic assumptions about contingency relationships (will appropriate
matching produce the same level of effectiveness?). She found the results
"consistent with a more enlightened version of the contingency-oriented
strategy." [Schoonhoven, 1981, 371].
Van de Ven and Drazin [1985] suggested that weak evidence from results of
previous research using contingency framework may be due to reducing an overall
pattern of context-structural interaction to its sub-component parts. If all interactions
are considered simultaneously, there may be stronger support for the theory. They
have proposed that multiple indicators of organisational context, design, and
performance should be used. Multivariate analysis may be appropriate and substitution
effects should be allowed for analysing data.
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Literature in the areas of Management Accounting and Hospital Management
The purpose of a control system is to assist an organisation to adapt to the
environment which it faces. It is logical to argue that the external environment will
affect the design of management control systems, though formal control systems are
not the only devices which can be used to control an organisation.
Environment can be defined in many ways. The intensity of competition is one
way to measure environmental uncertainties. Khandwalla [1972] tested the effect of
competition on the use of management control.

He identified different types of

competition such as price, market or product competition. Nine management controls
including standard costing, internal rate of return and flexible budgeting were
associated with different types of competition. He found that there was a positive
correlation between competition and the use of management control in general. That
is, the fiercer the competition, the more heavily an organisation relies on management
control. Therefore, competition is thought to be able to influence the decision whether
to adopt a particular costing system.
Gordon and Miller [1976] suggested the relationship between different control
systems and different types of environment (dynamism, heterogeneity and hostility) as
follows: If the environment is dynamic (keeps on changing), the control system should
be able to provide frequent future-oriented reports which include both financial and
non-financial information. If the organisation is heterogeneous (involved in different
product markets), a decentralised control system is more appropriate.

If the

environment is hostile (severe competition), a more complicated control system should
be used.

19

It has been argued that the environmental uncertainty facing an organisation
will increase if there are powerful interest groups such as competitors, suppliers,
customers or government bodies which can manipulate or control the organisation
[Emmanuel, Otley and Merchant, 1990; Khandwalla, 1977; Pfeffer, 1981]. Hospitals
belong in this category of organisations.

Government regulation through funding

formulae is argued to be a key factor affecting the adoption of costing systems in
hospitals [Hill, 1990, 61].
Bruns and Waterhouse [1975], and Merchant [1981, 1984] studied the effect of
organisational structure (centralised and decentralised) and leadership style on
performance. They have found that the way in which a budget system is operated
should match the structure of the organisation. It implies that different organisational
structures would require different accounting information systems. In this study, we
investigated the relationship between some structural variables such as ownership (notfor-profit, investor-owned) and membership of a hospital group, and the decision to
adopt particular costing systems.
The above discussion of literature in management accounting supported the
inclusion of contextual variables (competition and regulation) and structural variables
(ownership and membership of hospital group). The following paragraphs report the
literature in the area of hospital management and costing systems.
Vraciu [1979] pointed out that traditionally the purpose of a hospital
accounting system was to justify the reimbursement from some third party. Patient
days and fee codes represented the output of hospitals.

A step-down method was

often used for cost allocation. The allocation bases were selected if they maximise
revenue rather than if they actually reflect the use of overhead services. "As a result,
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hospitals are not able to measure the costs of programs, responsibility centres and
specific outputs, and must make planning and control decisions based on faulty
information" [ 131].
Thompson, Averill and Fetter [1979] advocated that the casem1x cost
accounting system should be adapted to planning, budgeting and control in hospitals as
traditional accounting systems failed to identify output, motivate improvement in
efficiency and effectiveness, or link medical and administrative decisions. Although a
casemix cost accounting system seemed to be superior to a traditional accounting
system in terms of relevance and accuracy of information provided, not all hospitals
switched to it. In order to explain the discrepancy, some contextual and structural
variables are introduced in this study to test whether they affect the adoption of costing
systems in hospitals.
The relationship between group membership and performance has been
investigated by many researchers [Coyne, 1982; Levitz and Brooks, 1985; Shortell et
al, 1986; and Friedman and Shortell, 1988].

Coyne [ 1982] reported that group

hospitals had higher cost and productivity levels than independent hospitals. Levitz
and Brooks [ 1985] studied the financial performance of group hospitals and
independent hospitals. They found that independent hospitals were less profitable, less
effective price setters, but had lower costs per case than group hospitals.
Lewis and Alexander [ 1986] argued that group hospitals were not
homogeneous organisations. Hospitals owned by different groups might have different
levels of autonomy.

Therefore,

group

membership should be considered

simultaneously with ownership. Shortell et al [1986] studied the effect of ownership
on services offered, controlled for group membership. The authors found that not-for-
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profit independent hospitals provided more alternative services than investor-owned
independent hospitals.

Similarly, not-for-profit group hospitals provided more

alternative and less profitable services than investor-owned group hospitals.
The literature discussed above suggests that group membership and ownership
of hospitals has significant impact on their performance and services offered. These
two variables are thus included in this study to test their effects on the adoption of
costing systems in hospitals.
Kimberly and Evanisko [ 1981] argued that size of hospitals as measured by
number of hospital beds had a positive correlation with innovation. It was because
larger hospitals which controlled larger amount of resources could afford innovation
through economies of scale.

Counte and Glandon [1988], Gilman [1985], and

Lawrence [1989] also found that hospitals with a large number of beds had greater
chance of adopting costing systems. Therefore, bed size was included in this study as
an independent variable.
Counte and Glandon [ 1988] surveyed the chief financial officers of hospitals in
metropolitan Chicago in 1986. 43 percent of the 94 respondents had acquired or
developed a cost accounting system based on standard costing principles. Larger
teaching hospitals with higher occupancy rates were more likely to acquire or develop
a cost accounting system. They also found that the decision to adopt a costing system
was dependent on the involvement of hospital administrators and financial staff

In

this study, the involvement of hospital administrators and accounting departments in
decisions such as adoption of costing system was included as an independent variable.
However, we clarified the meaning of hospital administrators as directors or above and
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only involvement through a formal organisational channel was considered as
"involvement" for the purpose of this study.

In order to combat the limitations of the contingency approach, we considered
the joint effect of all independent variables as well as the ·effect of individual variables
on the choice of a costing system.

Chapter Summary
This study adapts the contingency theory framework which has been supported
by previous research in the disciplines of management and accounting. The limitations
of the contingency approach have been discussed in this chapter and possible
improvements have been explored.
The basic premise of the contingency approach is that there is no universally
applicable accounting system which will meet the needs of all users at all times. The
major purpose of the contingency approach to management accounting is to study
which contextual and structural variables will have effects on the design and operation
of management control systems, so that a suitable management control system which
matches the situations of the organisation can be recommended. The literature in
health care or hospital administration has been discussed so that we may identify the
possible contingent factors applicable to the hospital industry. It has provided some
useful operational definitions for the contingent factors.
The contingent variables suggested in the literature can be divided into two
categories--contextual and structural variables.

The contextual variables are the

external environment in which the organisation operates.

They include competition

and government regulation. The structural variables are the internal environment in
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which the organisation operates. They include size, ownership, group membership and
involvement of administrators in decision making. Although it is not unequivocal in
the literature concerning the categorisation of these variables (size may be considered
as contextual variable), this should not have any effect on the analysis.
In the following chapter, the hypotheses of the study are developed based on
the previous research discussed in this chapter.
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CHAPTER3
HYPOTHESES DEVELOPMENT

Introduction
This chapter describes the hypotheses of the study. These hypotheses identify
the variables which may affect the decision of adopting costing systems in hospitals.
We used the term 'costing systems' to refer to accounting systems which can collects
costs at the procedure or treatment level and aggregates costs by DRGs or other
casemix classifications. Nine alternative hypotheses have been developed and included
in three major categories: environment, organisation, and management.

These

categories and variables within each category are suggested by previous studies and no
assumption are made about the relative importance of these variables or categories.
The null hypothesis (Ho) the study is presented as follows:

Null Hypothesis (H 0):

All contingent variables identified in this study have no

impact on the adoption of costing systems in hospitals.

Environmental Factors
Environment has been defined in many ways by previous researchers.
Khandwalla [ 1972] defined environment as the intensity of competition faced by the
organisations.

He studied the relationship between competition and management

control systems.

He found that the fiercer the competition, the more heavily an

organisation relies on its management control system.
Gordon and Miller [1976] suggested the relationship between different control
systems and different types of environment (dynamism, heterogeneity and hostility). If
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the environment is dynamic (keeps on changing), the control system should be able to
provide frequent future-oriented reports which include both financial and non-financial
information. It has been found that the environmental uncertainty will be higher if
there exist powerful interest groups such as competitors, suppliers, customers, or
government bodies which can manipulate or control the organisation [Emmanuel,
Otley and Merchant, 1990; Khandwalla, 1977; Pfeffer, 1981].

However, the

government regulation on hospitals in Victoria is simpler than its counterpart in the
United States. A large body of research which compared the different categories of
government regulation on hospitals in the United States was thus not applicable in
Victoria [Zuckerman, 1987; Rosko, 1989; Eastaugh, 1987; Preston, et al, 1988].
Government regulation in this study was defined as whether the hospital has been
affected by the prospective funding system used by the State government.

It was

measured by the percentage of revenue from Medicare patients. If the percentage of
revenue from Medicare patients is higher, it is more likely that the hospital will adopt a
costing system which is able to collect cost data at the treatment level and to aggregate
costs by DRGs [Hill, 1990].
Environmental factors such as competition and government regulation have
been posited by Hill [1990] as important to explain the decision of adopting costing
systems in hospitals in the United States. As competition and government regulation
increase, financial resources of hospitals are constrained.

Costing systems are

perceived to be able to provide timely information for better control of operations,
reducing costs and monitoring financial performance.

It reduces the perceived

uncertainties of revenue regulation imposed by the government.

Although costing

systems cannot eliminate competition, they can provide timely information in relation
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to the costs of cases treated which help hospital administrators (I) negotiate healthcare
contracts more competitively, (2) market the right services, and (3) improve the
unprofitable services.
Therefore, it is proposed that the increase in perceived competition and
regulation will increase the probability of adopting costing systems in hospitals. Two
different measures of government regulation are used in this study. They are Medicare
revenue as a percentage of total revenue and respondents' perception of government
intervention.

As it is not possible to measure directly the degree of influence the

government has on a hospital, surrogate variables have to be used.

A surrogate

variable which has been used in previous study is different forms of government
regulations [Hill, 1990].

Each form of government regulation may represent a

different level of influence on a hospital.

However, government regulations over

general acute hospitals are quite homogeneous within individual States in Australia.
As a result, different forms of government regulation cannot be used in this study.
In Victoria, the government regulations over general public acute hospitals are
mainly exercised through the funding system.

A significant part of the funding

formulae relates to Medicare payment. Medicare revenue becomes a major source of
revenue of public hospitals.

Therefore, Medicare revenue as a percentage of total

revenue is used in this study as a surrogate variable to measure the degree of influence
the government has on a hospital. It is expected that the higher is the percentage of
revenue from Medicare payment, the more likely the hospital will adopt a costing
system which collects costs at treatment level and aggregates by DRGs.
The use of Medicare revenue as a percentage of total revenue as an indicator of
the level of government influence is based on the assumption that a higher percentage
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of Medicare revenue means a greater need to justify the expenditures to the
government. As a result, government influence is expected to be higher on hospitals
with higher percentages of Medicare revenue.
The first measure of government regulation is based on facts which are
independent of the opinions of the individual hospital managers. The second measure,
however, is based on the perception of the respondents. It has been argued that the
managers' perception of the regulation, not the regulation itself, affected the decision
to be made. As a result, a better view of the impact of government regulation can be
obtained.
The first hypothesis in its alternate form is presented as follows:

Hypothesis One: The higher the degree of government regulation, the higher the
probability that a hospital will adopt a costing system which collects costs at the
procedure or treatment level and aggregates costs by DRGs.

The operational definition of competition proposed by Hill [1990] is adopted.
There are four measures of competition including competition for patients, competition
for market share, competition for new services, and number of competing hospitals
within 15 kilometres radius.

Hypothesis Two:

The higher the perceived competition, the higher the

probability that a hospital will adopt costing systems which collect costs at
procedure or treatment level and aggregate costs by DRGs.
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Organisational Factors

Bruns and Waterhouse [1975], Merchant [1981, 1984] studied the effect of
organisational structure (centralised and decentralised) and leadership style on
performance. They concluded that different organisational structures would require
different accounting information systems.
Organisational factors such as ownership, membership of hospital group, bed
size, occupancy rates, Medicare revenue as a percentage of total revenue, teaching
status, and area location are examined in this study.

Hypotheses for these

organisational factors are discussed in the following paragraphs.

Ownership
Three types of ownership are identified in this study, namely investor-owned,
not-for-profit government owned, not-for-profit non-government owned.

For

investor-owned hospitals, a common objective is to provide quality services to patients
as well as to maximise the return on investment for the investors. These hospitals are
more likely to offer services which are more profitable.

They may reduce their

expenditures by not providing unprofitable services to patients. On the other hand,
not-for-profit hospitals are more willing to provide a wider range of services as they do
not have pressure to maximise their profits. Although not-for-profit hospitals need to
recover their costs as much as possible so as to survive financially, they try to
maximise their service range by providing marginal profit services rather than maximise
their profits or return on investment.
As investor-owned hospitals are more likely to be profit driven, hence they
demand more accurate costing information for their management decisions.

Hill
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prepaid health plans, monitoring the practice patterns of physicians, setting prices or
rates and review of current and proposed services through profitability analyses by
DRGs. Hypothesis three is thus stated as follows:

Hypothesis Three: Investor-owned hospitals are more likely than not-for-profit
government owned or not-for-profit non-government owned hospitals to adopt
costing systems which collect costs at procedure or treatment level and aggregate
costs by DRGs.

Membership of a Hospital Group
Membership of a hospital group is identified by previous research as one of the
important determinants of financial performance [Coyne, 1982; Levitz and Brooks,
1985]. They found that group hospitals were more profitable, more effective price
setters and had higher cost per case and higher productivity levels. However, the
relationship between group membership and adoption of costing systems has not been
confirmed. Although Hill [ 1990] failed to provide empirical evidence of any positive
relationship between group membership and adoption of costing systems, she proposed
some good reasons why we should include this variable for testing.
Hill [ 1990] suggested that due to economies of scale, group hospitals would
have greater purchasing power, more resources available for legitimate purposes (reallocating resources among the group), and greater affordability of expenses in terms
of money, time, and mistakes.

Group hospitals could afford a complicated and

expensive system because the development costs and the system software could be
shared by members of the group.

The supporting services such as maintenance,

technical support and further development of the system could be provided by the
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headquarters and the costs of these services could be shared by members of the group.
The argument has been supported by Nathanson [1984] who found that a multihospital system could provide its member hospitals with a far more complicated
costing system than the member could develop independently.
Hill [ 1990] also argued that from the perspective of the top management in the
headquarters. It has an incentive to develop an formal information system (a
standardised costing system) which collects standardised data from member hospitals
because it will increase the control over these member hospitals[ c/f Solomons, 1965].
The standardised information would enhance comparison among member hospitals and
with the industry average. Hypothesis four is stated as follows:

Hypothesis Four: Member Hospitals of a group are more likely to adopt costing
systems which collect costs at procedure or treatment level and aggregate costs
by DRGs than are independent hospitals.

Bed Size
Size of hospitals as measured by number of hospital beds has been used to
predict and explain the performance, costs, and productivity of hospitals.

The

relationship between the adoption of costing systems and hospital size has been found
generally consistent in prior research [Counte and Glandon, 1988; Lawrence, 1989;
Hill, 1990]. Counte and Glandon [ 1988] found that hospitals with 300 or more beds
were more likely to adopt cost accounting systems. Lawrence [ 1989] reported that
hospitals with traditional accounting systems collecting costs at the departmental level
were smaller in bed size than hospitals collecting costs at procedural levels. Hill [1990,
68] re-analysed the data from the 1988 nationwide hospital survey (US) by Touche
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Ross Co. and found that larger hospitals (with 300 or more beds) were more likely to
use product line management, a type of costing and management system.
Although previous studies define costing systems differently, they all show
positive relationship between the adoption of costing systems and the size of hospitals.

Hypothesis five: The larger the hospital bed size, the higher the probability of
adopting costing systems which collect costs at procedure or treatment level and
aggregate costs by DRGs.

Teaching Status
In the United States, Lawrence [1989] and Friedman and Shortell [1988]
reported that teaching hospitals were associated with higher costs.

Counte and

Glandon [1988] found that more members of the Council of Teaching Hospitals
adopted costing systems than non-members. As teaching hospitals incurred higher
costs than non-teaching hospitals, the management of teaching hospitals will want to
have a tighter control over their expenditures by adopting costing systems. Teaching
hospitals in this survey are those hospitals which are involved in training health
professionals. The hypothesis is stated in the alternative.

Hypothesis six:

Teaching hospitals are more likely to adopt costing systems

which collect costs at procedure or treatment level and aggregate costs by DRGs
than non-teaching hospitals.
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Area Location
Although Counte and Glandon [ 1988] found that there was no difference in
location between costing system adopters and non-adopters, Preston et al [1988]
reported that large urban and medium sized rural hospitals were more likely to use
complicated cost accounting systems.

Hill [1990] further analysed the data from

Touche Ross & Co. [1988] survey and found that urban and suburban hospitals were
more likely to use product line management (a type of management and costing
system) than hospitals in inner-city and rural areas.
Area location is defined as rural, urban and inner-city for this study. For the
purpose of this study, inner-city refers to the Melbourne Metropolitan areas. Urban
areas refer to small cities and towns in the State of Victoria and rural areas refer to
country areas which are far away from cities.

The hypothesis is stated in the

alternative.

Hypothesis seven:

Urban hospitals are most likely to adopt costing systems

which collect costs at procedure or treatment level and aggregate costs by DRGs
than hospitals in other areas.

Managerial Factors
It is traditional wisdom that the higher the involvement of top management in a
project, the higher the probability that the project will be accepted. It is because the
higher the level of involvement, the more top management will understand about the
project and thus the commitment to the project will be higher.

This view is also

supported by the findings of Counte and Glandon [ 1988] in hospital settings. They
found that the decision to purchase or develop a costing system was heavily dependent
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on the involvement of executive-level managers and financial staff [Counte and
Glandon, 1988].
However, Hill [1990] reported that the involvement of top management and
financial staff had negative effects on adopting a costing system. She explained that
the involvement of top management and financial staff in the decision process will lead
to the demand of greater benefits from the proposed costing system. After a detailed
analysis of costs and benefits (long term and short term) of a proposal has been done,
the requirements of the system may change. The decision process will start again and
the search for the perfect system continues. The adoption of costing systems may be
slowed down as a result. An implicit assumption of the argument is that the search of
a costing system starts at a similar time period. Although no empirical evidence is
available to support or refute this assumption in Victorian hospitals, it is a reasonable
assumption as hospitals in Victoria were homogeneous in their governance structure.
The hypothesis is stated as follows:

Hypothesis eight:

The higher the involvement of top management and

financial staff, the lower than the probability hospitals will adopt costing systems
which collect costs at procedure or treatment level and aggregate costs by DRGs.

Chapter Summary
This chapter describes the hypotheses of the study. Three categories of factors
(environmental, organisational, and managerial), which are developed from the
literature discussed in Chapter two, are expressed in eight hypotheses.
Through testing these hypotheses, some evidence will be provided to answer
the question "what factors are important for hospitals to adopt costing systems which
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collect costs at procedure or treatment level and aggregate costs by DRGs". In the
next chapter, we discuss the research design and methodology.
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CHAPTER4
METHODOLOGY AND RESEARCH DESIGN

Research Design

The purpose of this research is to identify factors which have an effect on
hospitals decisions to adopt costing systems able to collect costs at procedure or
treatment level and aggregate costs by DRGs. A cross-sectional analysis is conducted
on data from hospitals which have responded to the mail questionnaire. The dependent
variable is whether the hospitals have adopted costing systems.

The independent

variables, which can be classified into three categories, are used to test whether there is
a ·significant difference between costing systems adopters and non-adopters.
The three categories are environmental, organisational and managerial
characteristics. Environmental characteristics include measures of competition and
regulation. Organisational characteristics include hospital ownership, membership of a
hospital group, bed size, teaching status, and area location. Managerial characteristics
include the involvement of top management and accounting departments in adopting
costing systems.
The following will discuss the selection of participants, the questionnaire, other
sources of data, and the research models used to perform the cross-sectional analysis.
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Selection of Research Participants

As Victoria was the first State in Australia to use some form of Prospective
Payment system for hospital funding, our survey is of hospitals in Victoria.

The

selection criteria require hospitals to be acute, short-term general medical and surgical
hospitals. We obtained the list of Victorian hospitals from the Hospital and Health
Services Year Book published by P. Isaacson Publications. There were two hundred
and nineteen hospitals which met our selection criteria. A mail questionnaire was
directed to the chief executive officer (CEO) of these hospitals requesting their
permission to have the chief financial officer or accountant complete the questionnaire.
A reminder letter was sent four weeks after the questionnaire was posted to the chief
executive officer of those hospitals which had not returned the questionnaires.
Accompanying the questionnaire, there was a covering letter stating the
purpose of the study, the importance and confidentiality of individual responses. A
summary of the study is to be sent to those hospitals that so requested on the
questionnaire.

Questionnaire

The survey instrument used to gather information for analysis is a structured
questionnaire. The questionnaire is a modified version of Hill's questionnaire used to
investigate hospitals' decision of adopting costing systems in the United States
[Hill, 1990].

In order to test the acceptability of the survey instrument, the

questionnaire was sent to five hospital accountants in New South Wales hospitals and
two casemix consultants and researchers for review. The reviewers were asked to
comment on the understandability and clarity of the questions, the structure of the
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questionnaire, the relevance of the questions in an Australian hospital setting, and the
length of the questionnaire.
The questionnaire was then modified according to some of the suggestions of
the reviewers. The final version of the questionnaire was then mailed to all general
acute hospitals in Victoria listed in the Hospital and Health Services Year Book
published by Isaacson Publication.

Data Collection and Recording

Of the 219 questionnaires sent to hospitals in Victoria, 104 were returned. The
response rate is 47.49%. The questionnaire mainly provides information about the
dependent variable: whether the hospitals have adopted the type of costing systems we
defined above. It also provides information about independent variables such as group
membership, teaching status, area location, involvement of top management in the
adoption of costing systems, Medicare revenue as a percentage of total revenue, and
ownership. These data will be verified with data obtained from other sources.
The other data sources include publications of Commonwealth and State health
departments as well as Hospital and Health Services Year Book 1994.

The data

collected include hospital bed size, and teaching status.
In spite of the relatively high response rate of 4 7.49% and the fact that the
research covered the whole population of acute general hospitals in Victoria,
contingency tables have been constructed to test whether there is any systematic bias
specific to the non-responding hospitals. If a non-response bias is not a concern, the
results can then be generalised to the population.
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The chi-square statistics showed that responding and non-responding hospitals
had no significant differences in either bed size or in ownership. However, the chisquare statistic for teaching status was significant (p=0.001) which indicated that the
teaching status of hospitals are more likely to respond ..
As contingency tables only consider variables individually, the collective effect
of these variables on the response rate is unknown. A probit model has been adopted
to test the collective effect of these variables (bed size, ownership and teaching status)
on the responding percentage. The results indicated that the null hypothesis that these
variables had no significant effect (a=0.05) on the responding percentage could not be
rejected. That means, none of the coefficients of these variables (bed size, ownership
and teaching status) are significantly greater than zero. There is no major concern for
non-response bias.
Although the contingency tables, which considered variables in isolation,
showed some bias in responding hospitals for teaching status, the probit model, which
considered the collective effect of these variables, indicated that no bias existed among
responding and non-responding hospitals. As a result, the findings of this study may be
generalised to all general acute hospitals in Victoria.

Dependent Variable and Independent Variables
The dependent variable of this study is the decision to adopt a costing system
which is able to collect costs at procedural or treatment level and to aggregate costs by
DRGs. This is a 'yes' or 'no' decision which is obtained from the respondents'
responses to the question:
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'Does your hospital currently have (or has the hospital approved adoption of)
a costing system that collects costs at procedural or treatment level and
aggregates costs by DRGs?'
The answer 'yes' or 'no' is coded as a 1 or 0 respectively.
The independent variables are classified into three groups -- environmental,
organisational and managerial.

Environmental Variables:
(1) Government Regulation -- which is measured by the (a) Medicare revenue as
a percentage of total revenue and (b) by the perception of the respondents. A
Percentage of Medicare revenue is based on the information supplied by the
respondents ranging from 0 to 100. The perception of the respondents of
government regulation is measured with a five point Likert scale.
(2) Competition -- which is measured by the perception of the respondents on
three dimensions using a five point Likert scale.

The three dimensions

include the number of hospitals in the area, the pressure to offer new medical
services, and the pressure to gain market share.

Organisational Variables:
( 1) Bed Size -- which is measured by the number of hospital beds available.
(2) Ownership -- which is measured by assigning a 1 to public hospital, a 2 to
not-for-profit private hospital and a 3 to investor-owned hospital.
(3) Membership of a hospital group -- which is measured by assigning a 1 to a
group hospital and a 2 to a non-group hospital.

The respondents also

indicate the type of hospital groups they belong with. Hospital groups are
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classified in this study as Area Health Services, Religious (not for profit),
Other (not for profit) and Investor-owned.
(4) Teaching Status -- which is measured by assigned a I to a teaching hospital
and a 2 to a non-teaching hospital.
State authority.

Teaching status is determined by the

Teaching hospitals normally have a recognisable medical

teaching component and have a wide range of types of cases treated.
( 5) Area Location -- which is measured by assigned a I or 2 to three dummy
variables an inner-city, urban and rural.

A I represents a yes and a 2

represents a no.

Managerial Variable:
(1) Involvement of top management and/or financial staff in the decision to adopt
costing systems is measured by a five point Likert scale.

Involvement in

decision making refers to formal participation in the decision making process
of adopting costing systems. The involvement of top management in four
types of decisions concerning costing systems is measured. The four types of
decisions include adoption of a costing system, choice of a costing system,
defining goals for the costing system and subsequent changes in the adopted
costing system. The involvement of financial staff in two types of decisions
concerning costing systems is also measured. The two types of decisions are
the choice of a costing system and the implementation of a costing system.
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Research Model

A cross-sectional analysis is conducted on hospitals which have responded to
the questionnaire survey. The possible relationships between the decision of adoption
of costing systems and three group of factors (environmental, organisational and
~

managerial) identified in section two are investigated. From previous studies, the
decision to adopt a costing system is contingent on these factors. Therefore, we define
the dependent variable as the decision of adoption of costing systems. All three groups
of factors are classified as independent variables.
The dependent variable -- the decision of adopting or not adopting a costing
system -- is dichotomous in nature, that is, either a yes or no decision.

A linear

probability model is not appropriate for analysis of our data. It is because of the
problem that the possibility of the estimated probabilities lying outside the 0-1 bounds.
Moreover, it is not logical to expect the conditional probabilities to increase linearly
with the explanatory variable(s) [Gujarati, 1988, p.499].

A logit model has been

suggested by Hill [1990] to analyse the relationship between the dichotomous
dependent variable and the independent variables. The logit model guarantees 'that the
estimated probabilities lie in the 0-1 range and that they are non-linearly related to the
explanatory (independent) variables' [Gujarati, 1988, p.500].
The probability that hospital i chooses decision alternative J given the
observable characteristics X can be expressed as the following. We assume that the
probability distribution for the unobserved hospital characteristics follows a logit
distribution.

p

x

e

ik jk

x

1+ e

p
ik jk
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where Yi

= the decision of hospital i

xi = observable characteristics of hospital i

j = 1 or 0, the alternatives or choices of the dependent variable
k = 1, 2, ...k; the number of independent variables or
characteristics of hospital i.

A maximum likelihood estimation method is used to estimate the parameters.
This method chooses parameter estimates which maximise the likelihood or probability
of observing what has, in fact, been observed. The likelihood function for the logit
model is as follows :
N

L ( Y I X, J3 ) =

L [ log

P( j I Xi, J3 ) ]

n=l
The dependent variable of the logit model is defined as Yi

= 0 , no costing

system and Yi = 1 , a costing system has been adopted. Estimated parameters (J3jk )
for the independent variables ( Xik ) are used to calculate an " XJ3 " value which in turn
can indicate whether a particular hospital is likely to use costing system alternative j. It
is then possible to identify which independent variables are statistically significant and
their impact on the adoption of costing system.
The results of the study will be discussed in the next chapter. The detailed
analysis of the relationship between the dependent variable and independent variables
using the logit model will also be presented.
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CHAPTERS
RESULTS AND DATA ANALYSIS

This chapter describes the results of the statistical analyses of data from the
questionnaire and other sources using a statistical package SAS (version 6.10). The
descriptive statistics for the dependent variable and independent variables are reported
first. A correlation analysis is then presented to investigate the degree of correlation
between independent variables. A further analysis which compared the effects of
individual variables on two independent groups (costing system adopters and nonadopters) is presented. Finally a logit analysis which investigates the joint effect of all
independent variables is presented.
The purpose of the correlation analysis is to investigate the individual effect
which an independent variable has on the dependent variable. The statistics report the
direction and magnitude of the effect. The purpose of the logit analysis is to
investigate the joint effect of all independent variables on the dependent variable. The
statistics report the magnitude of the joint effect and the direction of the effect which
each independent variable has on the dependent variable. The correlation analysis
provides a direction for further analysis while the logit analysis provides the conclusive
answer to the research hypotheses.

Descriptive Statistics
Of the 84 useable responses from the questionnaire survey on general acute
Victorian hospitals, 27 hospitals (32.5%) indicated that they had adopted or approved
adoption of a costing system which collects costs at procedure level and aggregates
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costs by DRGs. The mean bed size of costing systems adopters was 269 (standard
deviation 234.11) and the mean bed size for non-adopters was 78 (standard deviation
67.65).

The mean Medicare revenue as a percentage of total revenue for costing

system adopters was 60.12% (standard deviation 36.11) and that for non-adopters was
46.96% (standard deviation 37.54). T-tests were used to test whether there was a
significant difference in (1) bed size and (2) Medicare revenue percentage between
costing systems adopters and non-adopters. For the bed size, it was found that there
was significant difference in mean bed size (p = 0.0011) between costing systems
adopters and non-adopters. A further analysis of the relationship between bed size and
adoption of costing systems found that 83% of hospitals which have over 300 beds
adopted a costing system while the adoption rate for hospitals with less than 200 beds
is below 30% (Appendix three). For the variable government regulation, the one
measure Medicare revenue percentage was found to have no significant impact
(p=0.1426) on the adoption of costing systems.

However, the other measure,

respondents' perception of government regulation reported a significant difference
(p=0.0238) between the costing system adopters and non-adopters.

The costing

system adopters have perceived a higher pressure from government regulation.
There were six measures of level of involvement of top management/financial
staff in the decisions concerning costing systems.

Four measures related to top

management (adoption of a costing system, choice of a costing system, defining goals
for a costing system and subsequent changes in the costing system adopted) and two
measures related to financial staff (choice of a costing system and implementation of a
costing system). None of the these six measures showed any significant impact on
adoption of costing systems.
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For the dummy variables, which included location (inner city, urban and rural),
teaching status, ownership (public, not-for-profit private and investor-owned) and
group membership, the Kruskal-Wallis test was used instead of at-test to examine the
variables. The variable inner city and rural area both reported a significant chi-square
statistic (p=O .0004 and 0.0129 respectively) which indicated that area location had a
significant impact on adoption of costing systems. For the variable teaching status,
chi-square statistics showed a significant difference (p=O.000 I) between costing
system adopters and non-adopters which indicated that teaching hospitals were more
likely to be a costing system adopter than a non-adopter.

The variable ownership

reported no significant impact on the adoption of costing systems for all three types of
ownership.

The variable group membership showed no significant impact on the

adoption of costing systems.

Although in the questionnaire the respondents were

asked to indicate the nature of the hospital group which they were associated with
(area/regional health service, religious and not for profit, other non-profit, and
investor-owned), no further analysis on different groups could be done. It was because
the number of cases in each group was too small to perform further analysis.
Concerning the three measures of competition, number of hospitals in the area
and pressure to gain market share showed significant differences (p=0.0206 and
0.0381 respectively) between costing system adopters and non-adopters which
indicated that hospitals facing higher number of competing hospitals were more likely
to adopt costing systems. Hospitals under high pressure to gain market share were
more likely to adopt costing systems. The results were reported in Table one.
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TABLE 1
COSTING SYSTEM ADOPTERS VERSUS NON-ADOPTERS

Costing System
Adopters

NonAdopters

Total
Sample

' Statistics

Number of Beds
I

Mean

I

. 268.55 ***

78.26

134.08

p = O.OOll

Standard Deviation

234.11

67.65

162.41

*** significant at

Number of Cases

22

53

75

p = 0.01

Mean

60.12

46.96

57.29

p = 0.1426

Standard Deviation

36.11

37.54

% Revenue from Medicare

Number of Cases

26

53

37.36
'

79

(not significant)
'

'I

Respondents' Perception
of Govt Regulation

I

I
I

I

'

Mean Score

3.30**

2.77

2.94

p = 0.0238

Standard Deviation

1.10

0.91

1.00

**significant at

Number of Cases

27

56

83

a.=0.05

12.5%

24.1%

x. 2=12.51 p=o.ooo
x2 = 0.198 p=0.656
x2 =6.18 p=0.013

Area Location
Inner-city

48 .1%***

Urban

22.2%

26.8%

49.4%

Rural

29.6% **

58.9%

25.3%

Number of Cases

27

56

83

I

I

I

** significant at
a.=0.05
*** significant at
u=0.01

I

1

Teaching Status

I

' 7.4%

22.2%

x.2 =20.317

Yes

51.9%***

No

48.1%

92.6%

77.8%

p=0.0001

Number of Cases

27

54

81

***significant at

I

I

I

I

Cl=

0.01
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TABLE 1 (Continued)
COSTING SYSTEM ADOPTERS VERSUS NON-ADOPTERS
Costing System NonAdopters
Adopters

Total

70.4%

69.6%

69.9%

Private, not for profit , 14.8%

21.6%

Private, for profit

14.8%

8.9%

19.3%
10.8%

Number of Cases

27

56

I

Statistics

Sample

Ownership
Public
I

I

··/= 0.005 p=0.95

1: =0.506 p=0.48

· x2 =0.645 p=0.42

83

(all insignificant)

x =0.61042
2

· Group Membership
Yes

11.1%

18.2%

15.9%

No

88.9%

81.8%

Number of Cases

27

55

' 84.1%
82

2.26**

2.89

2.69

p = 0.0133

Standard Deviation

1.10

1.06

1.10

**significant at

Number of Cases

27

56

83

cx=0.05

Mean Score

3.00

3.34

3.21

p = 0.1899

Standard Deviation

1.20

0.98

1.03

(not significant)

Number of Cases

26

50

76

I

p = 0.4129
(not significant)

Competition (1) -Competing hospitals
. Mean Score

I

Competition (2) -New services

I
I

Competition (3) -Market Share
Mean Score

3.15**

Standard Deviation

1.23

Number of Cases

27

3.67

3.51

' p = 0.0445
I

1.05
1' 56

1.13

**significant at

83

cx=0.05
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TABLE 1 (Continued)
COSTING SYSTEM ADOPTERS VERSUS NON-ADOPTERS

I

Involvement in decision
concerning costing sys.

Costing System NonAdopters
Adopters

Total
Sample

Statistics

Adoption of CS (by top
mgmt)
Mean Score
Standard Deviation
Number of Cases

4.44
0.89
27

4.47
1.00
55

4.46
0.96
82

p=0.9010
(not significant)

Choice of CS (by top
mgmt)
Mean Score
Standard Deviation
Number of Cases

4.30
1.03
27

4.24
1.12
55

4.26
1.09
82

p=0.8161
(not significant)

Goals of CS (by top
mgmt)
Mean Score
Standard Deviation
Number of Cases

4.41
0.93
27

4.11
1.20
55

3.93
1.17
27

4.00
1.23
55

Subsequent changes in
CS (by top mgmt)
Mean Score
Standard Deviation
Number of Cases
Choice of CS (by
financial staff)
Mean Score
Standard Deviation
Number of Cases

I

I

Implementation of CS
(by financial staff)
Mean Score
Standard Deviation
. Number of Cases

I

I

4.21
1.12
82

p=0.2592
(not significant)

3.98
1.21
82

p=0.7957
, (not significant)

4.47
1.00
55

4.59
0.86
82

p=0.0906
(not significant)

4.73
0.91
52

4.76
0.82
19

p=0.6303
(not significant)

I

I

4.81
0.40
27

4.81
0.62
27

I

1

I

From the Pearson Correlation Coefficients Matrix (Appendix one), the
correlations between the six measures of involvement in decisions concerning costing
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systems were high and significant. The level of involvement (by both top management
and financial staff) was consistent over different decisions concerning costing systems.

It indicated that the high (low) involvement in one type of decision was associated with
high (low) involvement in other type of decisions.

The involvement of top

management was also positively associated with the involvement of financial staff
Seven out of nine correlations between the independent variables reported a
Pearson Correlation Coefficient lower than 0.6.

The two exceptions were the

correlations between Medicare revenue as a percentage of total revenue and ownership
(0.8193), and the correlation between teaching status and bed size (0.6024). Hospitals
with a higher percentage of Medicare revenue are more likely public hospitals and
teaching hospitals are more likely to be large hospitals in terms of bed size.
Although there were other statistically significant correlations between other
independent variables, the coefficients of these correlations were relatively small (see
Appendix one). Having generally low correlation coefficients between independent
variables, the problem of multicollinearity seemed not a concern for data analysis in
this study.
The statistics discussed above provided some insights into the relationship
between the dependent variable (adoption of costing systems) and independent
variables (bed size, city, urban, rural, ownership, group membership, government
regulation, teaching status, competition, and involvement of top management and/or
financial staff in decisions concerning costing systems).

The results showed that

hospitals with large bed size were more likely to adopt costing systems and hospitals
with small bed size were less likely to adopt costing systems. Inner city hospitals were
more likely to adopt costing systems while hospitals located in rural areas were less
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likely to adopt costing systems. Teaching hospitals were more likely to adopt costing
systems while non-teaching hospitals were less likely to adopt costing systems.
Hospitals facing higher perceived competition from other hospitals and hospitals under
pressure for gaining market share were more likely to adopt costing systems while
hospitals facing lower perceived competition from other hospitals and hospitals
without pressure for gaining market share were less likely to adopt costing systems.
Finally, hospitals perceived higher government regulation are more likely to adopt
costing systems while hospitals perceived less government regulation are less likely to
adopt costing systems.
Group hospitals, hospital ownership and involvement of top management or
financial staff did not show a significant impact on the decision to adopt a costing
system in a hospital.

Logit Analysis
The discussion in the above paragraphs considered the independent variables in
an isolated manner. In order to examine the joint effects of these independent variables
on the decision to adopt a costing system, a logit model which included all independent
variables was used for further investigation.
The ideal situation is to include all independent variables in the logit model.
However, a problem existed in the data collected -- missing data. Missing data for any
one of the dependent variable or independent variables will lead to the exclusion of an
observation completely from the logit analysis.

If all independent variables were

included, the number of remaining observations was relatively small when comparing
with the number of useful responses.

That would create serious problem for our
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analysis. As a result, a stepwise method was used to include independent variables one
by one in the logit model. The cut-off probability was set at p=0.05. After the entry of
an independent variable, the goodness of fit of the model was re-assessed. Finally the
model with the best explanatory power was obtained.
Table two reports the results of the logit analysis. The likelihood-ratio test
statistic reported the goodness of fit of the model. It tested the hypothesis that all
coefficients except the intercept term were zero. The likelihood-ratio test statistic of
the final outcome was found to be 32.324 (p=0.0001). Therefore the null hypothesis
that all coefficients of independent variables were zero was rejected in favour of the
alternative hypothesis that at least one independent variable has influence on the
decision to adopt a costing system in a hospital.
From the analysis of maximum likelihood estimates table, only the independent
variable teaching status and bed size showed positive relationships with adoption of
costing systems. The coefficient of the variable bed size indicated that, as the bed size
increased, a hospital was more likely to adopt a costing system. Teaching hospitals
were found to be more likely to adopt a costing system.

The other independent

variables, which included government regulation, group membership, area location,
competition and teaching status, were found to be insignificant in relation to the
decision to adopt costing systems in hospitals when considered simultaneously.
In summary, the descriptive statistics identified some significant differences
between costing system adopters and non-adopters. Costing system adopters are more
likely to be hospitals with larger bed size, hospitals facing competition from other
hospitals and hospitals under pressure to gain market share. Teaching hospitals and
hospitals in the city area are also more likely to be costing system adopters.
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A cross-sectional analysis using a logit model is performed to consider the joint
effects of all independent variables. A stepwise method was used to include variables
in the logit model for analysis until the solution with the best goodness of fit was
found .

The results showed that bed size and teaching status were the only two

independent variable which had significant effects on the adoption of costing systems
when the independent variables were considered simultaneously.
The implications of these findings will be discussed and some recommendations
for further research in the area of hospital costing systems will be suggested in the
following chapter.

53

TABLE2
LOGIT MODEL PARAMETERS
(Dependent Variable: Costing systems adopters= I ; Non-adopters= 0)

Independent Variables

Parameters Estimated I Standard Error

Competition from other hospitals

0.04913

I

(0.3472)
Competition for market share

0.1326
(0.2998)

City

0.9553
(0.8859)

I

Rural

-0.3975
\0 .8003)

Teaching Status

1. 7192

(0.7798)
Bed Size

-0.00859***
(0.00328)

Intercept

-2.9938
(2.7221)

-2 log Likelihood

36.030 ***

Degree of Freedom

6

* ** significant at a. = 0.0 I
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CHAPTER6
DISCUSSION AND RECOMMENDATIONS

Discussion
This chapter discusses the interpretation and implications of the statistical
results reported in chapter five . It is organised into three sections according to three
categories of independent variable. As this study is to investigate empirically hospital
characteristics that are associated with the adoption of costing systems, independent
variables identified in the literature are hypothesized to have impact on the adoption of
costing systems in hospitals. The hypotheses of the study are tested through crosssectional analysis using a logit model.

The statistically significant role played by

independent variables on adopting costing systems in hospitals is discussed in the
following. Finally, some recommendations for future research are also presented.
Environmental Variables
The environmental variables identified in this research include government
regulation and competition. Government regulation is hypothesized to have positive
relationship with adoption of costing systems in hospitals. As the main reason for the
reform of the hospital industry is to improve efficiency and effectiveness, the
introduction of output-based funding systems by the government is to force hospitals
to contain costs. Hospitals are required to justify their expenditures in relation to the
number and nature of cases treated (measured by casemix classification scheme such as
DRGs).

Government regulation through the funding system is expected to affect the

management of hospitals. In order to provide appropriate cost information for internal
decision making and for external funding requirements, hospitals are expected to adopt
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costing systems which are able to collect costs at treatment level and to aggregate
costs by DRGs [Hill, 1990].

It is expected that the greater the influences the

government has on a hospital, the more likely it is the hospital will adopt a costing
system which collects costs at treatment level and aggregates costs by DRGs.
As discussed in chapter two, it is not possible to measure directly the degree of
influence the government has on a hospital, surrogate variables were used. Medicare
revenue as a percentage of total revenue and respondents' perception of government
regulation were used in this study as surrogate variables to measure the degree of
influence the government has on a hospital.

It is expected that the higher is the

percentage of revenue from Medicare payment or the perceived government
regulation, the more likely the hospital will adopt a costing system which collects costs
at treatment level and aggregates by DRGs.
There was no significant relationship between the percentage of revenue from
Medicare payment and the adoption of costing systems found in the correlation
analysis. A further t-test on group means was performed to compare the percentage of
revenue from Medicare and the perceived government regulation between costing
system adopters and in non-adopters. There was no significant evidence that these two
groups were different in terms of average percentage of revenue from Medicare.
However, the other measure of government regulation -- respondents' perception of
government regulation -- reported a significant difference between the costing system
adopters and non-adopters.

Costing systems adopters have perceived higher

government regulation than non-adopters.

Finally, the variable 'respondents'

perception of government regulation was included in the logit model for analysis. The

56

variable was found to be insignificant in affecting the decision to adopt a costing
system in a hospital when considered simultaneously with other independent variables.
Given the results of the statistical test, the alternative hypothesis that the higher
the degree of government regulation, the higher the probability hospitals will adopt a
costing system which collects costs at procedure or treatment level and aggregates
costs by DRGs is rejected.

Although government regulation was suggested in the

literature to be one of the major forces to bring about changes in the hospital industry
[Hill, 1990 and Eastaugh, 1987], its impact was not confirmed in this study. Because
the measure for government regulation used in this study was different from those used
in previous research in the US (due to differences in government policies and
legislations), it was not possible to conclude whether the discrepancy was caused by
different measurement tools or by different responses to government regulations.
Competition has been hypothesized to have positive relationship with the
adoption of costing systems in hospitals. As competition increases, the safety margin
of hospitals will decrease. That means, hospitals have less room for making mistakes.
Hospitals are required to provide quality services in an efficient way so as to survive
and prosper under fierce competition. In this study competition was measured in terms
of number of general acute hospitals in the same area, pressure to introduce new
services and the pressure to gain market share. It is expected that the higher the
competition, the higher the probability a hospital will adopt a costing system.
Although a costing system which collects costs at procedure level and aggregates costs
by DRGs cannot eliminate competition, it can provide timely information about the
costs of cases treated which help management negotiate healthcare contracts more
competitively, market the right services and improve the unprofitable services.
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The correlation analysis found that the adoption of a costing system was
negatively correlated to all three measures of competition though only two measures
(number of competing hospitals and pressure to gain market share) were statistically
significant. That means the higher the competition, the less likely a hospital will adopt
a costing system which collects costs at procedure level and aggregates costs by
DRGs.

Although the findings were contradictory to our expectation, they were

consistent with the result of Hill [1990]. Hill [1990] suggested an explanation for the
negative relationship. As the source of competition is identified by the hospital, it will
direct its resources to strengthen its short-term competitive position such as offering
new technology, expanding services, finding market niche, recruiting new staff to
expand admission rather than invest in a costing system [Hill, 1990, 138]. Because a
costing system is very expensive and time-consuming to design and implement, the
short-term benefits of developing a costing system may not outweigh the costs. As a
result, other measures to combat competition may be employed instead of adopting a
costing system.
When the three measures of competition were included in the logit model for
analysis with other independent variables simultaneously, none of them showed any
statistical significance in relation to the decision to adopt a costing system by a
hospital. The alternative hypothesis which states that the higher the competition, the
higher the probability that a hospital will adopt a costing system which collects costs at
procedure level and aggregates costs by DRGs was rejected ..
The explanation of the results is that the effects and benefits of a costing system
m the short run are not as appealing as some other measures to improve the
competitive position of a hospital. These measures, such as expanding new services,
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recruiting new staff and investing in new technology, are seen to be 'positive' to the
health professionals as they will have control over more resources. However, a costing
system is seen to be 'negative' as it focuses on costs containment which will put the
pressure on the health professionals as discussed in chapter one. Health professionals
are more in favour of other measures than adopting a sophisticated costing system.
Moreover, a costing system provides more long-term than short-term benefits which
does not meet the demand of short-term cures for problems due to increasing
competition. As a result, competition does not have a significant influence on the
adoption of a costing system in a hospital.

Organisational Variables
Organisational variables including ownership, group membership, bed size,
teaching status and area location are hypothesized to have relationship with the
adoption of costing systems in hospitals.
Three types of ownership are identified in this study. They are government
owned hospitals, non-profit-making private hospitals and investor-owned private
hospitals. For investor-owned hospitals, a prominent objective is to maximise the
return on investment through the provision of quality and profitable services to
patients. These hospitals are more profit-conscious. Therefore, it is more likely that
these hospitals will offer services which are more profitable and close down or reduce
services which are not profitable. On the contrary, non-profit making hospitals are
more willing to offer a wider range of services as they do not have the pressure to
maximise their profits. Although non-profit making hospitals need to recover their
costs as much as possible so as to survive financially, they try to maximise their service
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range by providing marginal profit services rather than maximise their profits or return
on investment.
As investor-owned hospitals are more profit driven, they demand more
accurate costing information for their management decisions. These decisions included
the negotiations with insurers for prepaid health plans, monitoring the practice patterns
of physicians, setting prices or rates and review of current and proposed services
through profitability analyses by DRGs [Hill, 1990, 67].

Therefore investor-owned

hospitals are more likely to adopt a costing system which collects costs at procedure
levels and collects costs by DRGs.
The correlation analysis reported that none of the three types of ownership had
any significant relationship with the adoption of a costing system in a hospital.

A

further analysis comparing the two groups of respondents (costing system adopters
and non-adopters) found that ownership was not a distinguishable factor to separate
these two groups.

And all three types of ownership variables failed to meet the

probability of 0.05 criteria to enter the logit model.
The results of the statistical analysis indicated that the alternative hypothesis
that investor-owned hospitals are more likely to adopt a costing system which collects
costs at procedure level and aggregates costs by DRGs should be rejected.
A possible explanation to the results is that most investor-owned hospitals are
relatively small in bed size. For hospitals with small bed size, it is very difficult to
justify the costs to adopt a sophisticated costing system. From table 3, the average bed
size for public hospitals is 145 while that of investor-owned hospitals is 112. Twentyfive percent of the public hospitals (13 out of 50) have more than 150 beds while only
eleven percent of the investor-owned hospitals (1 out of 9) have more than 150 beds.
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The effects of ownership on adopting costing systems may be overshadowed by the
bed size in this study.
Hospital group membership is hypothesized to have a relationship with the
adoption of a costing system in a hospital. As a group hospital can afford expenses in
terms of costs, time and mistakes to develop and implement a costing system because
it can share the costs and benefits of the costing system with other group members, it is
more likely to adopt a costing system than an independent hospital.
For the descriptive statistics, it was found that only 15.9% of the respondents
are members of hospital groups (13 out of 82). Eleven percent of costing system
adopters (3 out of 27) are group hospitals while eighteen percent of non-adopters (I 0
out of 55) are group hospitals. The comparison of two groups (adopters and nonadopters) showed that group membership was not a significant variable to distinguish
two groups.

The correlation analysis confirmed that there was no significant

relationship between group membership and the adoption of a costing system in
hospital.
Group membership was intended be included in the legit model for analysis.
However, it failed to satisfy the 5% cut-off probability entry requirement.

The

statistics showed that the alternative hypothesis that group hospitals are more likely to
adopt costing systems which collect costs at procedure level and aggregate by DRGs
than independent hospitals was rejected.

No further analysis was performed for

different types of group hospitals because the observations were too few to make any
meaningful inferences.
One of the reasons for the findings is that not many hospitals are under group
management in Victoria. It is very difficult to estimate the effect of group membership

61

on the decision to adopt a costing system in a hospital.

However, the Victorian

government is of the view that one of the impediment to hospital reform is the
existence of stand-alone public hospitals [Victoria's Health to 2050, 1994]. Existing
hospitals will gradually be merged under new management boards. Therefore, group
membership may have important effects on the adoption of costing systems in the near
future.
Hospital size, which was measured by the number of hospital beds, has been a
key variable in many research projects to predict and explain the performance, costs
and productivity of hospitals. The relationship between the number of hospital beds
and the adoption of costing system has been found generally consistent in previous
research [Counte and Glandon, 1988; Lawrence, 1989; Hill, 1990]. Most of these
studies found that hospitals with 300 or more beds were more likely to adopt costing
accounting systems.

Although these studies used a different definition of costing

system, they all reported a positive relationship between the hospital bed size and the
adoption of costing systems.
The correlation analysis found that the bed size has a significant relationship
with the adoption of costing system.

The correlation coefficient indicated that the

relationship was a positive one. That means, the larger the hospital bed size, the more
likely the hospital will adopt a costing system which collects costs at procedure level
and aggregates costs by DRGs.
A further analysis using a t-test to comparing the mean of two independent
groups (costing system adopters and non-adopters) found that bed size was a
significant variable to distinguish these two groups. Hospital bed size accompanying
other independent variables was included in a logit model for analysis. A stepwise
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method was used to select variables and bed size was successfully entered and
remained in the final model.
Given the above statistics, the hypothesis that the larger the hospital bed size,
the higher the probability of adopting costing systems which collect costs at procedure
or treatment level and aggregate costs by DRGs, was accepted.

The result was

consistent with those of Counte and Glandon, 1988, Lawrence, 1989 and Hill, 1990.
As the bed size of a hospital increases, a more sophisticated information system is
required to help the management in monitoring the operations of the hospital. It is
because it becomes more difficult for management to check and control in person as
the number of bed increases.
For teaching status, previous studies found that teaching hospitals were
associated with higher costs [Lawrence, 1989; Friedman and Shortell, 1988]. As the
running costs of teaching hospitals are higher, it is expected that the pressure to
control costs will be higher in teaching hospitals. In order to control costs effectively,
a teaching hospital needs a costing system which collects at procedure level.

The

research by Counte and Glandon [ 1988] reported that more members of the Council of
Teaching Hospitals adopted costing systems than non-teaching hospitals. However,
Hill [ 1990] failed to confirm a positive relationship between teaching status and the
decision to adopt a costing system in a hospital.
The correlation analysis found that teaching status has a significant relationship
with the adoption of costing system. The correlation coefficient indicated a teaching
hospital was more likely to adopt a costing system which collects costs at procedure
level and aggregates costs by DRGs.
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A Kruskal-Wallis test was used to compare the teaching status of hospitals in
the costing system adopters group and in the non-adopters group.

The chi-square

statistics indicated that teaching status was a significant variable to distinguish the
costing system adopters group and the non-adopters group.
Teaching status accompanying other independent variables was included in a
logit model for analysis. A stepwise method was used to select variables and teaching
status was successfully entered and remained in the final model. That means teaching
status was significant in affecting the decision to adopt a costing system when
considered jointly with other independent variables.
The statistical tests pointed to the same conclusion that the hypothesis that
teaching hospitals are more likely to adopt costing systems which collect costs at
procedure and aggregate costs by DRGs should be accepted.

The findings were

consistent with those of Counte and Glandon [ 1988].
In this study, area location is defined as rural, urban and inner-city. Whether
area location is a significant variable affecting the decision to adopt a costing system is
still unclear. Previous studies had reported contradictory evidences.

Counte and

Glandon [1988] found that there was no difference in location between costing system
adopters and non-adopters. However, Preston et al [1988] reported that large urban
and medium sized rural hospitals were more likely to use complicated cost accounting
systems and Hill [1990] found that inner-city hospitals are less likely to adopt a costing
system than urban hospitals.
The correlation analysis found that inner-city hospitals and rural hospitals had
relationship with the adoption of costing systems. Inner-city hospitals were positively
correlated with the adoption of costing systems. In other words, inner-city hospitals
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were more likely to adopt costing systems. Rural hospitals, on the other hand, were
less likely to adopt costing systems.
A Kruskal-Wallis test was used to compare the area location of hospitals in the
costing system adopters group and in the non-adopters group.

The chi-square

statistics indicated that both inner-city hospitals and rural area hospitals were
significant variables to distinguish the costing system adopters group and non-adopters
group. Area location accompanying other independent variables was included in a
logit model for analysis. A stepwise method was used to select variables and both
inner-city and rural area failed to remain in the final model. That means area location
was not significant in affecting the decision to adopt a costing system when considered
jointly with other independent variables.
Based on the statistical analysis, the hypothesis that urban hospitals are more
likely to adopt costing systems which collect costs at procedure level and aggregate
costs by DRGs was rejected. The results were consistent with the findings of Counte
and Glandon [ 1988].

Managerial Variable
The effects of the involvement of top management and/or financial staff on the
decision to adopt a costing system are not unequivocal. Counte and Glandon [1988]
found that the decision to purchase or develop a costing system was heavily dependent
on the involvement of executive-level managers and financial staff The main reason is
that the higher involvement of top management in the project, the more likely the
project is supported by top management.

However, Hill [1990] reported that the

involvement of top management and financial staff had negative effects on adopting a

65

costing system. She suggested that the involvement of top management and financial
staff would slow down the decision to adopt a costing system. The involvement of top
management and financial staff would demand greater benefits from the new system.
More detailed analysis would be needed. When the analysis was completed, new
requirements emerged which rendered the proposed system not suitable. As a result,
the process to search for a suitable system started again and the search for the prefect
system continued.

The involvement of top management and financial staff was

hypothesized to have negative effects on the adoption of a costing system in a hospital.
Four measures of the involvement of top management and two measures of the
involvement of financial staff were used to investigate their effects on adopting costing
system. The four measures of top management involvement include involvement in the
adoption of a costing system, involvement in the choice of a costing system,
involvement in defining goals for the costing system and involvement in subsequent
changes in the adopted costing system.

The two measures of financial staff

involvement include involvement iri the choice of a costing system and involvement in
the implementation of a costing system.
The correlation analysis found that none of the six measures had significant
relationships with the adoption of costing systems. A further analysis using a KruskalWallis test to compare the two groups of respondents (costing system adopters and
non-adopters) found that involvement of top management and financial staff in the all
six types of decisions concerning costing systems were not distinguishable factors to
separate these two groups. All six measures of involvement of top management and
financial staff failed to meet the probability of 0.05 criteria to enter the logit model.
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Based on the results of the statistical analyses, the hypothesis was rejected that
the higher the involvement of top management and financial staff, the lower the
probability hospitals will adopt costing systems which collect costs at procedure level
and aggregate costs by DRGs.

Summary
In sum, this study provides some evidence on the relationship between
organisational factors and the adoption of costing systems. Contingency theory states
that there is no universal accounting information system applicable to all hospitals in all
situations. In fact, costing systems (though it has been argued they can provide better
information) are not adopted by all hospitals universally. It has been shown in this
study that some hospital characteristics (bed size and teaching status) distinguished
costing system adopters from non-adopters.

Implications and Contributions of the Study
This study provides evidence on the effects of some organisational variables on
the adoption of costing systems in Victorian hospitals.

As the hospital industry in

Australia is under a reform process to improve efficiency and effectiveness, this study
provides some insights into the hospitals' decision of adopting costing systems. The
adoption of a costing system, which can collect costs at procedure level and aggregate
costs by DRGs, can provide hospital accountants and administrators with more useful
information for understanding the cost structure of their hospitals, evaluating current
or new services, negotiating with government and justifying their expenditures. The
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results of this study may shed light on the development of costing systems so that
costing systems may be designed according to hospital characteristics identified.
Previous studies in the area of hospital management in Australia are focused on
the technological aspect of the development of a standard costing system (such as
DRG classification). Not much attention has been paid to the factors which affect the
decision to adopt a costing system in a hospital. Lack of a theoretical framework has
been a weakness in previous studies in the US concerning the adoption of costing
systems. A contingency framework is used in this study to provide a theoretical basis
for interpretation and explanation of the findings .
As a new funding system based on DRGs in being implemented in Victoria,
government regulation of hospital reporting systems is expected to increase. This
study provides some insights into the appropriate scope and possible impact of
government regulation.

Although the study concentrates on Victorian hospitals,

hospitals in other States in Australia can benefit from the experience in Victoria as the
Victorian funding system (with some modifications) is expected to be adopted in other
States in the near future [Levy, 1992, 461].
Finally, this study is designed in a way that is comparable with a research
project by Hill [ 1990] which investigated the adoption of costing systems in US
hospitals. A modified version of the questionnaire used by Hill [ 1990] was used to
collect information for analysis. As a result, this study provides some evidence and
data for further international comparative studies.
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Suggestions for future research

This study investigates the adoption of costing systems m Victoria.

The

definition of costing system has been provided to cover a very wide range of costing
systems which can collect costs at procedure level and aggregate costs by DRGs. The
differences among different costing systems within the definition have not been
addressed. The characteristics of individual hospitals may determine not only whether
to adopt a costing system, but also the types of costing systems to be adopted.
Further study to investigate different types of costing systems is necessary to provide a
clearer picture of the relationship between hospital characteristics and the types of
costing system adopted.
The focus of this study is on the decision to adopt a costing system.

It

provided an important foundation for further investigation. One potential area is to
study the effectiveness of the costing systems adopted by hospitals.

With a better

understanding of the relationship between the effectiveness of different types of
costing systems and the hospital characteristics, it is possible to advise a hospital which
decides to implement a new system or to upgrade its existing system.
Government regulation is found to be insignificant in this study in affecting the
decision to adopt a costing system in a hospital. The homogeneity of government
regulation in Victoria may have covered the impact of government regulation on the
decision to adopt a costing system in a hospital. Further study should be extended to
compare the results of other States in Australia. Investigation on the differences in
funding systems and government regulations in different States may unveil the impact
of government regulation on the decision to adopt a costing system. The findings may
provide useful input to governments concerning the reform of the hospital industry.
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As the development of a costing system is a costly and important decision for a
hospital, many hospitals in Victoria may have a 'wait and see' attitude towards the
adoption of costing systems.

It may explain why only about one third of the

respondents to the survey have adopted or have approved adoption of a costing
system. As time passes, more and more hospitals may adopt some sort of costing
systems. An event history ·analysis as suggested by Hill [1990] may be appropriate for
investigating the relationship between the decision to adopt a costing system and the
hospital characteristics.
Alternative measures of variables such as competition, government regulation
may be developed in future study. With different measures, it is possible to find some
relevant linkage between these variables and the decision to adopt a costing system.
As the adoption of costing systems in hospitals is an area which is largely
untouched,

many research opportunities exist for future research.

The health

professionals focus their research on the development of some sort of standard cost
(casemix) for health services which is an essential step in the reform of hospital
industry. However, not much research has been done on the costing systems adopted
by hospitals and the relation between these costing systems and the hospital
characteristics. The costing systems adopted by hospitals are important to the success
of the standard cost (casemix) system. It is because the ability of the costing systems
to collect costs information will dictate the quality and availability of input to
determining the standard cost of the health services.

As a result, there are great

opportunities for accounting researchers to contribute to the reform process of the
hospital industry.
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CHAPTER 7
CONCLUSION

This study investigates the relationship between hospital characteristics and the
adoption of costing system which can collect costs at procedure level and aggregate
costs by DRGs. Three categories of hospital characteristics are identified based on
previous research findings.

They are environmental, organisational and managerial

characteristics.
A contingency theory framework is adopted to provide a theoretical
framework for explanation and interpretation of the findings of the study. In general,
the contingency theory states that there is no universally applicable management
control system which can satisfy the needs of all users at all times. A costing system is
a part of a management control system which provides costs information to
management for making decisions. The contingency theory applying in particular to
this study can be stated as follows : There is no universally applicable hospital costing
system which can satisfy the needs of all hospitals with different characteristics. The
purpose of the study is to identify the characteristics which have impact on the
adoption of a costing system.
The hospital characteristics are the independent variables in this study as they
are hypothesized to have effects on the decision to adopt a costing system m a
hospital.
competition.

Environmental

characteristics

include

government

regulation

and

Government regulation is measured by the percentage of Medicare

revenue and the respondents' perception of government regulation. Competition has
three different measures: number of competing hospitals, competition for offering new
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services and competition for market share.

Organisational characteristics include

ownership (public, private and non-profit making, and private and profit making),
group membership, bed size, teaching status and area location.

Managerial

characteristics include the involvement of top management and financial staff in the
decisions relating to the costing system.

Four measures of involvement of top

management are involvement in decision concerning the adoption of a costing system,
the choice of a costing system, defining goals for a costing system and subsequent
changes in the costing system adopted. The two measures related to financial staff are
the involvement in decision concerning the choice of a costing system and the
implementation of a costing system.
General acute hospitals in Victoria were selected to be the subjects of the
study. Victoria was the first State in Australia to adopt a Prospective Payment System
in 1993. Hospitals in Victoria are no longer funded by the full reimbursements of their
costs. They are funded by a standard product costing system which is called casemix
classification in the health industry.

Australian National Diagnosis Related Groups

(AN-DRGs) is the most acceptable one in Australia. Because of the changes in the
funding system, hospitals in Victoria are believed to be under higher pressure to
develop a costing system which provides more accurate information for monitoring
costs than hospitals in other States.
A questionnaire which was originally designed and used by Hill [ 1990] to test
the adoption of costing systems in US hospitals was adapted to collect data for the
study.

The questionnaire was modified and tested in New South Wales hospitals

before it was sent to the Chief Executive Officers of all subject hospitals in Victoria.
Two hundred and nineteen (219) questionnaires were mailed to the subject hospitals.
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One hundred and four ( 104) questionnaires were finally returned after a follow-up
letter was mailed to the non-responding hospitals. The response rate was 47.49%.
A cross-sectional analysis method was used to analyse the data. A correlation
analysis was performed to determine the relationship between the dependent variable
(the adoption of costing systems ) and the independent variables (government
regulation, competition, ownership, group membership, bed size, teaching location,
area location, involvement of top management I financial staff in the decision to adopt
a costing system). A further analysis using t-test (or Kruskal-Wallis test for dummy
variables) to compare the costing system adopters group and the non-adopters group,
was made to see whether an individual independent variable is significant in
distinguishing these two groups.
A logit model is used to further analyse the joint effects of the independent
variables on the decision to adopt a costing system in a hospital. A stepwise method is
used to force independent variables in and out of the model based on a cut-off
probability of 0.05 and the degree of goodness of fit of the model.
Government regulation has been hypothesized to have positive effects on the
adoption of costing systems in hospitals. Although the correlation analysis found that
one measure of government regulation (respondents' perception of government
regulation) was significantly correlated with the adoption of costing system, the logit
analysis which considered the joint effects of the independent variables failed to
confirm the hypothesis that the tighter the government regulation, the more likely a
hospital will adopt a costing system which collects costs at procedure level and
aggregates costs by DRGs.
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It has been argued that competition will improve the efficiency of hospitals.

Hospitals need to control their costs as they cannot increase their income easily due to
higher competition.

As a result, a costing system which provide more accurate

information is needed to help hospitals to monitor their costs.

Three measures of

competition (number of competing hospitals, competition for offering new services,
competition for market share) have been used in this study. However, according to
the results of the statistical analyses, none of these measures showed a significant
impact on the adoption of costing systems which collect costs at procedure level and
aggregate costs by DRGs. A possible explanation for the results may be that the
benefits of a costing system are mainly long term. Hospitals may use other measures
such as offering new technology, expanding services, finding market niche, recruiting
new staff to expand admission to improve their market position rather than investing in
a costing system.
Ownership and group membership are identified in previous studies as
important factors in affecting the adoption of costing systems in hospitals. Private
profit-making hospitals are hypothesized to be more likely to adopt a costing system
which collects costs at procedure level and aggregates costs by DRGs. It is because
these hospitals need more accurate cost information for monitoring their operations
and making decisions such as offering new services or cutting current services. Group
membership is hypothesized to have positive correlation with the adoption of costing
systems in hospitals. It is because group hospitals have more resources available due
to economies of scale.

The costs of developing, implementing and maintaining a

costing system can be shared among group members and there is no duplication of
technical staff Moreover, a costing system which collects costs at procedure level will
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provide more accurate and detailed cost information for executives in headquarters for
better control of the group.
However, the results of the statistical analyses showed that the effects of both
ownership and group membership were not significant on the adoption of costing
systems in hospitals.

These two variables were not significant in the correlation

analysis and in the comparison of two independent groups (which tested the variables
individually with the dependent variable -- the adoption of costing systems). They
were also not significant in the logit analysis (which tested the joint effects of the
independent variables on the adoption of costing systems).
The bed size of a hospital is hypothesized to have effects on the adoption of
costing system in that hospital.

As the bed size increases, the needs for a formal

management control system increase in order to monitor the operations of a hospital.
A costing system which collects costs at the procedure level and aggregates costs by
DRGs can provide more accurate costs information for different levels of management
for decision making. Moreover, an increase in the bed size of a hospital means an
increase in the amount of resources available to the hospital.

As a sophisticated

costing system is expensive to develop, implement and maintain, it is more likely for a
large hospital which has more financial resources to adopt one.
The results of the statistical analyses confirmed that a hospital with a large bed
size was more likely to adopt a costing system. The findings were consistent with
previous research in the area of hospital management.
The effect of teaching status on the adoption of costing systems in hospitals is
not conclusive in the literature. In this study, teaching status has been hypothesized to
have a positive effect on the adoption of a costing system in a hospital. As a teaching
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hospital is normally a large hospital and is involved in the treatment of a wide range of
diseases, the amount of resources allocated to a teaching hospital is expected to be
higher than a non-teaching hospital.

A teaching hospital can afford an expensive

costing system. Moreover, previous studies reported that teaching hospitals incurred
higher costs per case. Teaching Hospitals are under higher pressure to contain costs.
A costing system which collects costs at procedure level can provide more accurate
costs information and can satisfy the needs of teaching hospitals. The results of the
statistical analyses confirmed that a teaching hospital was more likely to adopt a
costing system which collects costs at procedure level and aggregates costs by DRGs.
Previous research indicated that hospitals in urban areas are more likely and
hospitals in rural areas are less likely to adopt costing systems which are able to collect
costs at the procedure level and aggregate costs by DRGs. However, the findings of
this study failed to confirm those results.
Involvement of top management and financial staff in the decisions concerning
the costing systems is hypothesized to have effects on the adoption of the costing
system. Previous studies reported two opposite relationships. Some found that the
involvement of top management would increase the probability of adopting a costing
system.

The explanation was that the higher involvement would lead to a higher

commitment to the project thus increased the probability of accepting the project. On
the other hand, some research reported that the involvement of top management
would decrease the probability of adopting a costing system. The explanation was
that the higher involvement of top management would impose an unrealistic demand
on the project team to spend more time to search for the 'best system'. When the
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project team finally agrees on a system, the situation may change that makes the
system not suitable. Another search for a best system starts and the cycle continues.
However, the results of the statistical analyses of this study failed to confirm
either explanation. None of the six measures of involvement of top management and
financial staff in the decisions relating to costing systems showed any significant
impact on the adoption of costing systems which collect costs at procedure level and
aggregate costs by DRGs.
In sum, hospital bed size and teaching status are found to be significant in
affecting the adoption of costing systems in hospitals. Other independent variables,
which include government regulation, competition, ownership, group membership,
area location and involvement of top management and financial staff in decisions
relating to costing systems, showed no significant effect on the adoption of costing
systems in hospitals.
This study provides some evidence on the relationship between organisational
factors and the adoption of costing systems. Contingency theory states that there is no
universal accounting information system applicable to all hospitals in all situations. In
fact, costing systems which can provide more accurate costs information are not
adopted by all hospitals universally. It has been shown in this study that some hospital
characteristics (bed size and teaching status) distinguished costing system adopters
from non-adopters.
The contributions of this study include (I) providing evidence on the effects of
some organisational variables on the adoption of costing systems in hospitals, (2)
providing some insights into the hospitals' decision of adopting costing systems, and
into the development of costing systems according to hospital characteristics identified,
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(3) adopting a contingency framework for analysis and trying to solve the problem of
lack of theoretical framework in previous studies in the US concerning the adoption of
costing systems, (4) providing some insights into the appropriate scope and possible
impact of government regulation, (5) providing some important input for hospitals in
other States, and finally ( 6)

providing some evidences and data for further

international comparative studies.
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CORRELATION ANALYSIS
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Correlation Analysis
Simple Statistics
Variable

N

Mean

Std Dev

Sum

ADOPTED
ADMl
ADM2
ADM3
ADM4
ACCTl
ACCT2
MEDICARE
TEACH
GROUP
CITY
URBAN
RURAL
ASE RV
RELIG
NPROF
PRO FT
COMPETl
COMPET2
COMPET3
REGUl
BED
OWNER

83
82
82
82
82
82
80
79
81
82
83
83
83
83
83
83
83
83
82
83
83
83
83

0.325301
4.463415
4.256098
4.207317
3. 975610
4.585366
4.737500
51.291139
1. 777778
1.841463
1. 759036
1. 746988
1.506024
1. 97 5 904
1.963855
1.951807
1.951807
2.686747
3.207317
3.506024
2.939759
133.445783
1.277108

0.471335
0.958331
1.086516
1.119279
1.206726
0.859963
0.838077
37.363479
0.418330
0.367491
0.430268
0.437381
0 .5030 03
0.154281
0.187784
0.215475
0.215475
1.103517
1.027256
1.130222
1.004252
156.419562
0.450291

27.000000
366.000000
349.000000
345.000000
326.000000
376.000000
379.000000
4052.000000
144.000000
151.000000
146.000000
145.000000
125.000000
164.000000
163.000000
162.000000
162.000000
223.000000
263.000000
291.000000
244.000000
11076
106.000000

Simple Statistics
Variable

Minimum

Maximum

ADOPTED
ADMl
ADM2
ADM3
ADM4
ACCT!
ACCT2
MEDICARE
TEACH
GROUP
CITY
URBAN
RURAL
ASE RV
RELIG
NPROF
PRO FT
COM PE Tl
COMPET2
COMPET3
REGUl
BED
OWNER

0
0
0
0
0
0
0
0
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
8.00000
1.00000

1.00000
5.00000
5.00000
5.00000
5.00000
5.00000
5.00000
100.00000
2.00000
2.00000
2.00000
2.00000
2 .00000
2.00000
2.00000
2.00000
2.00000
5.00000
5.00000
5.00000
5.00000
861.00000
2.00000

Label
ADOPTED COSTING SYSTEM
INVOLVE: ADOPTION OF CS BY TOP MGMT
INVOLVE: CHOICE OF CS BY TOP MGMT
INVOLVE: GOALS OF CS BY TOP MGMT
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP
INVOLVE: ADOPTION OF CS BY FIN STAFF
INVOLVE: IMPLEMENT OF CS BY FIN STAFF
MEDICARE REV AS A % OF TOTAL REV
TEACHING STATUS
GROUP MEMBERSHIP

NO. OF COMPETING HOSPITALS
COMPETING FOR NEW SERVICES
COMPETING FOR MARKET SHARE
PERCEPTION OF GOVT REGULATION
BED SIZE
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Correlation Analysis
Pearson Correlation Coefficients I

I Number of Observations

Prob > IRI under Ho: Rho=O
ADOPTED

ADM!

ADM2

1.00000
0.0
83

-0 . 01395
0.9010
82

0.02608
0.8161
82

-0.01395
0.9010
82

1 . 00000
0. 0
82

0.83315
0.0001
82

ADM2
INVOLVE : CHOICE OF CS BY TOP MGMT

0.02608
0 . 8161
82

0 . 83315
0.0001
82

1.00000
0.0
82

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

0.12602
0 . 2592
82

0.77255
0.0001
82

0 . 78825
0.0001
82

-0.0 2902
0.7957
82

0.68245
0 . 0001
82

0. 73928
0.0001
82

ACCT!
INVOLVE: ADOPTION OF CS BY FIN STAFF

0.18809
0.0906
82

0.52066
0.0001
82

0.51144
0.0001
82

ACCT2
INVOLVE: IMPLEMENT OF CS BY FIN STAFF

0.06626
0.5592
80

0 . 36362
0 . 0009
80

0.43042
0.0001
80

MEDICARE
MEDICARE REV AS A % OF TOTAL REV

0 . 16647
0.1426
79

0 . 24384
0.0303
79

0 . 27544
0 . 0140
79

-0.50395
0.0001
81

-0.01420
0.9005
80

- 0.06867
0.5450
80

0.09098
0 . 4163
82

0.11609
0.3020
81

0.10437
0.3538
81

-0 .39051
0 . 0003
83

0.30615
0.0052
82

0.34508
0.0015
82

URBAN

0 . 04918
0.6588
83

-0 . 06654
0.5526
82

-0.04197
0.7081
82

RURAL

0.27454
0.0120
83

-0 . 20486
0.0649
82

- 0.25974
0.0184
82

ASE RV

-0.22630
0.0397
83

- 0.08908
0.4261
82

-0 . 10892
0.3300
82

ADOPTED
ADOPTED COSTING SYSTEM
ADM!
INVOLVE: ADOPTION OF CS BY TOP MGMT

ADM4
INVOLVE : SUBSEQUENT CHANGES IN CS BY TOP

TEACH
TEACHING STATUS
GROUP
GROUP MEMBERSHIP
CITY
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Correlation Analysis
Pearson Correlation Coefficients /

Prob > IRI under Ho: Rho=O

I Number of Observations
ADOPTED

ADMl

ADM2

RELIG

-0.14110
0.2032
83

0.02661
0.8124
82

-0.01394
0. 9011
82

NPROF

0.15624
0.1584
83

0.16962
0.1276
82

0.10613
0.3426
82

PR OFT

0.15624
0.1584
83

-0.00870
0.9382
82

0.10613
0.3426
82

COMPETl
NO. OF COMPETING HOSPITALS

-0.27062
0.0133
83

-0.08069
0.4711
82

-0.01374
0.9025
82

COMPET2
COMPETING FOR NEW SERVICES

-0.14227
0.2023
82

-0.11017
0.3275
81

-0.07987
0.4785
81

COMPET3
COMPETING FOR MARKET SHARE

-0.22120
0.0445
83

-0.19808
0.0744
82

-0.11761
0.2926
82

REGUl
PERCEPTION OF GOVT REGULATION

0.24802
0.0238
83

-0.00871
0.9381
82

-0.00809
0.9425
82

BED
BED SIZE

0.51029
0.0001
83

-0.00477
0. 9661
82

0.06084
0. 5871
82

-0.02769
0.8037
83

-0.33228
0.0023
82

-0.39946
0.0002
82

OWNER
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Correlation Analysis
Pearson Correlation Coefficients I Prob > IRI under Ho: Rho=O
I Number of Observations
ADM3

ADM4

ACCTl

ADOPTED
ADOPTED COSTING SYSTEM

0.1260 2
0. 2592
82

-0.02902
0.7957
82

0.18809
0.0906
82

ADMl
INVOLVE: ADOPTION OF CS BY TOP MGMT

0.77255
0.0001
82

0.68245
0.0001
82

0.52066
0.0001
82

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

0.78825
0.0001
82

0.73928
0.0001
82

0.51144
0.0001
82

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

1.00000
0.0
82

0.70761
0.0001
82

0.56498
0.0001
82

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

0.70761
0.0001
82 .

1.00000
0.0
82

0.45411
0.0001
82

ACCTl
INVOLVE: ADOPTION OF CS BY FIN STAFF

0 . 56498
0.0001
82

0.45411
0.0001
82

1 . 00000
0.0
82

ACCT2
INVOLVE: IMPLEMENT OF CS BY FIN STAFF

0.29684
0.0075
80

0.22837
0.0416
80

0.51107
0.0001
80

MEDICARE
MEDICARE REV AS A % OF TOTAL REV

0.16037
0 . 1580
79

0.18468
0 . 1032
79

0.23377
0.0381
79

TEACH
TEACHING STATUS

0.01600
0.8880
80

0.10711
0.3443
80

-0.11899
0 . 2931
80

GROUP
GROUP MEMBERSHIP

0.08200
0.4667
81

0.10254
0.3623
81

0.10605
0 . 3460
81

CITY

0.23349
0.0348
82

0.24891
0 . 0241
82

0.18963
0.0879
82

URBAN

-0.04135
0.7122
82

0 . 03466
0. 7572
82

-0.02312
0 . 8366
82

RURAL

-0.16444
0.1399
82

-0.24404
0 . 0271
82

-0.14268
0.2010
82

ASE RV

- 0.11267
0.3136
82

-0.13505
0.2264
82

-0.07670
0.4934
82
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Correlation Analysis
Pearson Correlation Coefficients I
I Number of Observations

Prob > IR I under Ho : Rho=O

ADM3

ADM4

ACCTl

RELIG

- 0.08047
0.4724
82

0.05020
0.6543
82

-0 .01854
0.8687
82

NPROF

0.04220
0. 7066
82

0 . 04260
0.7039
82

0.02262
0.8402
82

PRO FT

0 .1 4399
0.1969
82

0.08980
0.4224
82

0.22133
0 . 0457
82

COMPETl
NO. OF COMPETING HOSPITALS

-0 .0 1600
0 . 8866
82

0.07712
0.4910
82

-0.16533
0.1377
82

COMPET2
COMPETING FOR NEW SERVICES

-0.15469
0.1679
81

-0.145 25
0.1957
81

-0.09917
0 .3 784
Bl

COMPET3
COMPETING FOR MARKET SHARE

-0.18168
0 .1 024
82

-0.08986
0 . 4221
82

-0.12116
0.2782
82

REGUl
PERCEPTION OF GOVT REGULATION

0 . 05498
0.6237
82

- 0.04174
0. 7 0 97
82

-0.02946
0. 7928
82

BED
BED SIZE

0.01062
0 . 9245
82

-0.15644
0.1605
82

-0.01686
0.8805
82

-0 .23837
0 . 0310
82

-0.34945
0.0013
82

-0.23705
0.0320
82

OWNER
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Correlation Analysis
Pearson Correlation Coefficients I

Prob > IRI under Ho: Rho=O

I Number of Observations
ACCT2

MEDICARE

TEACH

ADOPTED
ADOPTED COSTING SYSTEM

0.06626
0.5592
80

0.16647
0.1426
79

-0.50395
0.0001
81

ADMl
INVOLVE : ADOPTION OF CS BY TOP MGMT

0.36362
0.0009
80

0.24384
0 . 0303
79

-0.01420
0.9005
80

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

0.43042
0.0001
80

0 . 27544
0.0140
79

-0.06867
0 . 5450
80

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

0.29684
0.0075
80

0 . 16037
0.1580
79

0 . 01600
0.8880
80

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

0 . 2283 7
0.0416
80

0.18468
0.1032
79

0.10711
0 . 3443
80

ACCT!
INVOLVE: ADOPTION OF CS BY FIN STAFF

0.51107
0 . 0001
80

0 . 23377
0 . 0381
79

-0.11899
0.2931
80

ACCT2
INVOLVE: IMPLEMENT OF CS BY FIN STAFF

1.00000
0.0
80

- 0 . 04320
0 . 7091
77

-0.13637
0.2308
79

MEDICARE
MEDICARE REV AS A % OF TOTAL REV

- 0.04320
0.7091
77

1 . 00000
0.0
79

-0 .36848
0.0010
77

TEACH
TEACHING STATUS

-0 . 13637
0 . 2308
79

- 0 .3 6848
0.0010
77

1.00000
0.0
81

GROUP
GROUP MEMBERSHIP

- 0 . 09815
0.3864
80

0.40302
0.0003
78

-0.07191
0.5235
81

0 . 19931
0 . 0763
80

0 . 02652
0 .81 65
79

o. 45145

URBAN

-0.00867
0.9392
80

0.43034
0.0001
79

-0.08566
0.44 71
81

RURAL

-0.16510
0.1433
80

-0 .39734
0.0003
79

- 0 . 30358
0.0059
81

ASE RV

- 0.05047
0.6566
80

-0.09641
0.3980
79

-0.08505
0 . 4503
81

CITY

0.0001
81
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Correlation Analysis
Pearson Correlation Coefficients I Prob> IRI under Ho: Rho=O
I Number of Observations
ACCT2

MEDICARE

TEACH

RELIG

-0.06221
0 . 5835
80

0.13178
0.2470
79

0.05241
0.6421
81

NPROF

-0.07231
0.5239
80

0.30972
0.0055
79

- 0.12183
0.2786
81

PRO FT

-0.00344
0 . 97 58
80

0.31905
0.0042
79

-0.12183
0.2786
81

COMPETl
NO. OF COMPETING HOSPITALS

-0.15419
0 . 1721
80

-0.32591
0.0034
79

0.21598
0.0528
81

COMPET2
COMPETING FOR NEW SERVICES

-0.01782
0.8761
79

- 0.10407
0.3646
78

0.16282
0.1490
80

COMPET3
COMPETING FOR MARKET SHARE

-0.02278
0 . 8411
80

-0.29192
0.0090
79

0.18208
0 . 1038
81

0.06367
0.5747
80

0.00944
0 . 9342
79

-0.20900
0 . 0611
81

BED
BED SIZE

-0.07487
0 . 5092
80

0.26637
0.0176
79

-0.55531
0.0001
81

OWNER

-0.04118
0. 7169
80

-0.81934
0.0001
79

0.19287
0.0845
81

REGUl
PERCEPTION OF GOVT REGULATION
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Correla t ion Analysis
Pearson Correlation Coefficients I

Prob > IRI under Ho: Rho=O

I Number of Observations
GROUP

CITY

URBAN

ADOPTED
ADOPTED COSTING SYSTEM

0.09098
0.4163
82

-0 . 39051
0.0003
83

0.04918
0.6588
83

ADMl
INVOLVE: ADOPTION OF CS BY TOP MGMT

0.11609
0.3020
Bl

0.30615
0.0052
82

-0.06654
0.5526
82

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

0.10437
0.3538
81

0.34508
0.0015
82

-o. 04197

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

0.08200
0.4667
81

0.23349
0.0348
82

-0.04135
0. 7122
82

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

0.10254
0.3623
81

0.24891
0.0241
82

0.03466
0.7572
82

ACCTl
INVOLVE: ADOPTION OF CS BY FIN STAFF

0.10605
0 . 3460
81

0.18963
0.0879
82

-0.02312
0.8366
82

-0.09815
0.3864
80

0 . 19931
0.0763
80

- 0.00867
0. 9392
80

0. 40302
0.0003
78

0.02652
0.8165
79

0.43034
0.0001
79

-0 . 07191
0.5235
81

0.45145
0.0001
81

-0.08566
0.4471
81

1.00000
82

-0.09103
0.4160
82

0.29773
0.0066
82

-0.09103
0. 4160
82

1.00000
0.0
83

-0.32791
0.0025
83

URBAN

0. 2 9773
0.0066
82

-0.32791
0.0025
83

1 . 00000
0. 0
83

RURAL

-0.16695
0.1339
82

-0.55669
0.0001
83

-0 . 57502
0.0001
83

ASE RV

0.14782
0.1851
82

-0 . 08854
0.4 2 61
83

-0 . 09145
0.4109
83

ACCT2
INVOLVE: IMPLEMENT OF CS BY FIN STAFF
MEDICARE
MEDICARE REV AS A % OF TOTAL REV
TEACH
TEACHING STATUS
GROUP
GROUP MEMBERSHIP
CITY

o.o

0 . 7081
82
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Correlation Analysis
Pearson Correlation Coefficients I Prob> IRI under Ho: Rho=O
I Number of Observations
GROUP

CITY

URBAN

RELIG

0 . 44895
0.0001
82

0.19276
0 . 0808
83

0.03578
0 . 7481
83

NPROF

0 . 52172
0.0001
82

-0.12678
0 . 2534
83

0.12784
0 . 2494
83

PRO FT

0.52172
0.0001
82

- 0.12678
0 . 2534
83

0 . 38664
0 . 0003
83

COM PE Tl
NO. OF COMPETING HOSPITALS

0 . 08712
0.4364
82

0.07025
0.5280
83

- 0 . 14095
0.2037
83

COMPET2
COMPETING FOR NEW SERVICES

0 . 05660
0.6157
81

0.25440
0.0211
82

- 0.13500
0.2266
82

COMPET3
COMPETING FOR MARKET SHARE

- 0.01010
0.9282
82

0 . 00302
0.9784
83

-0.08322
0 . 4545
83

REGUl
PERCEPTION OF GOVT REGULATION

- 0.05960
0.5948
82

- 0.23157
0 . 0352
83

0.04817
0 . 6654
83

0 . 13622
0.2224
82

- 0.32799
0.0025
83

- 0.05127
0.6453
83

- 0.49075
0 . 0001
82

- 0 . 21765
0.0481
83

-0 . 44463
0.0001
83

BED
BED SIZE
OWNER
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Correlation Analysis
Pearson Correlation Coefficients I

Prob > IRI under Ho: Rho=O

I Number of Observations
RURAL

ASE RV

RELIG

0 . 27454
0.0120
83

- 0.22630
0.0397
83

-0.14110
0.2032
83

ADMl
INVOLVE : ADOPTION OF CS BY TOP MGMT

-0 . 20486
0.0649
82

- 0.08908
0.4261
82

0.02661
0 . 8124
82

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

-0.25974
0 . 0184
82

-0.10892
0.3300
82

-0.01394
0 . 9011
82

ADM3
INVOLVE : GOALS OF CS BY TOP MGMT

-0.16444
0 .1399
82

-0 . 11267
0.3136
82

-0.08047
0.4724
82

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

- 0.24404
0 . 0271
82

-0 . 13505
0.2264
82

0.05020
0.6543
82

ACCTl
INVOLVE: ADOPTION OF CS BY FIN STAFF

-0 . 14268
0.2010
82

- 0.07670
0.4934
82

-0.01854
0.8687
82

ACCT2
I NVOLVE: IMPLEMENT OF CS BY FIN STAFF

- 0.16510
0.1433
80

- 0 . 05047
0.6566
80

- 0.06221
0.5835
80

MEDICARE
MEDICARE REV AS A % OF TOTAL REV

-0.39734
0 . 0003
79

-0.09641
0.3980
79

0.13178
0.2470
79

TEACH
TEACHING STATUS

-0.30358
0 . 0059
81

-0.08505
0. 4503
81

0 . 05241
0.6421
81

GROUP
GROUP MEMBERSHIP

-0.16695
0.1339
82

0.14782
0.1851
82

0.44895
0.0001
82

CITY

- 0.55669
0 . 0001
83

- 0.08854
0.4261
83

0.19276
0.0808
83

URBAN

-0.57502
0 . 0001
83

-0.09145
0.4109
83

0 . 03578
0.7481
83

RURAL

1.00000
0.0
83

0 . 15904
0.1510
83

-0 . 19133
0.0831
83

ASE RV

0 . 15904
0 . 1510
83

1.00000
0.0
83

- 0.03043
0.7848
83

ADOPTED
ADOPTED COSTING SYSTEM
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Corre l ation Analysis
Pearson Correlation Coefficients I

Prob> IRI under Ho: Rho=O

I Number of Observations
RURAL

ASE RV

RELIG

RELIG

-0.19133
0.0831
83

-0.03043
0.7848
83

1.00000
0.0
83

NPROF

0 . 00271
0 . 9806
83

-0.03536
0 . 7510
83

- 0 . 04357
0.6957
83

PRO FT

-0.22232
0.0434
83

-0 . 03536
0. 7510
83

- 0.04357
0.6957
83

COM PE Tl
NO. OF COMPETING HOSPITALS

0.06935
0.5333
83

0.02675
0.8103
83

-0.05530
0.6195
83

COMPET2
COMPETING FOR NEW SERVICES

-0.10750
0 . 3364
82

0.10954
0.3273
82

- 0 . 02405
0 . 8302
82

COMPET3
COMPETING FOR MARKET SHARE

0 . 05893
0.5967
83

0.07078
0.5249
83

0.02977
0 . 7894
83

REGUl
PERCEPTION OF GOVT REGULATION

0 . 15765
0.1546
83

-0.24561
0 . 0252
83

0.11765
0.2895
83

BED
BED SIZE

0 . 31004
0. 0043
83

0 . 08787
0. 4 2 95
83

-0.05799
0.6026
83

OWNER

0.55788
0 . 0001
83

0.09729
0 . 3816
83

-0.31277
0.0040
83
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Correlation Analysis
Pearson Correlation Coefficients I

Prob

> IRI under Ho: Rho=O

I Number of Observations
NPROF

PRO FT

COMPETl

ADOPTED
ADOPTED COSTING SYSTEM

0.15624
0.15B4
B3

0.15624
0.15B4
B3

-0.27062
0.0133
B3

ADMl
INVOLVE: ADOPTION OF CS BY TOP MGMT

0.16962
0.1276
B2

-0.00B70
0.93B2
B2

-0.0B069
0. 4711
B2

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

0.10613
0.3426
B2

0.10613
0.3426
B2

-0.01374
0.9025
B2

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

0.04220
0.7066
B2

0.14399
0.1969
B2

-0.01600
O.BB66
B2

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

0.04260
0. 7039
B2

O.OB9BO
0 . 4224
B2

0. 07712
0.4910
B2

ACCT!
INVOLVE: ADOPTION OF CS BY FIN STAFF

0.02262
O.B402
B2

0.22133
0.0457
B2

-0 . 16533
0.1377
B2

-0.07231
0.5239
BO

-0.00344
0.975B
BO

-0.15419
0.1721
BO

0.30972
0.0055
79

0.31905
0.0042
79

-0.32591
0.0034
79

-0.121B3
0.27B6
Bl

-0.121B3
0.27B6
Bl

0.2159B
0.052B
Bl

0.52172
0.0001
B2

0.52172
0.0001
B2

O.OB712
0.4364
B2

-0.1267B
0.2534
B3

-0.1267B
0.2534
B3

0.07025
0.52BO
B3

URBAN

0.127B4
0.2494
B3

0.3B664
0.0003
B3

-0.14095
0 . 2037
B3

RURAL

0. 00271
0.9B06
B3

-0.22232
0.0434
B3

0.06935
0.5333
B3

ASE RV

-0.03536
0.7510
B3

-0.03536
0.7510
B3

0.02675
O.Bl03
B3

ACCT2
INVOLVE: IMPLEMENT OF CS BY FIN STAFF

MEDICARE
MEDICARE REV AS A % OF TOTAL REV
TEACH
TEACHING STATUS
GROUP
GROUP MEMBERSHIP

CITY
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Correlation Analysis
Pearson Correlation Coefficients I

Prob> IRI under Ho: Rho=O

I Number of Observations
NPROF

PRO FT

COM PE Tl

RELIG

- 0.04357
0.6957
83

-0.04357
0.6957
83

- 0.05530
0.6195
83

NPROF

1.00000
0.0
83

-0.05063
0.6494
83

-0.06426
0.5638
83

PRO FT

-0.05063
0.6494
83

1.00000
0.0
83

0.08960
0 . 4205
83

COM PE Tl
NO. OF COMPETING HOSPITALS

-0.06426
0.5638
83

0 . 08960
0.4205
83

1.00000
0.0
83

COMPET2
COMPETING FOR NEW SERVICES

0.10143
0.3645
82

-0.06492
0.5623
82

0 . 34505
0 . 0015
82

COMPET3
COMPETING FOR MARKET SHARE

-0.04887
0.6609
83

-0.09894
0 . 3735
83

0 . 51976
0.0001
83

REGUl
PERCEPTION OF GOVT REGULATION

-0.01358
0.9030
83

-0.01358
0.9030
83

0.11482
0 . 3013
83

0 . 15153
0 .1 715
83

0.09182
0.4090
83

- 0 . 20810
0.0591
83

- 0.23775
0.0304
83

-0.36344
0.0007
83

0.20136
0. 067 9
83

BED
BED SIZE
OWNER
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Correlation Analysis
Pearson Correlation Coefficients I Prob > IRI under Ho: Rho=O

I Number of Observations

COMPET2

COMPET3

REGUl

ADOPTED
ADOPTED COSTING SYSTEM

-0.14227
0.2023
82

- 0.22120
0.0445
83

0.24802
0.0238
83

ADMl
INVOLVE: ADOPTION OF CS BY TOP MGMT

-0.11017
0.3275
81

-0.19808
0.0744
82

-0.00871
0.9381
82

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

-0.07987
0.4785
81

-0.11761
0.2926
82

- 0.00809
0.9425
82

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

-0.15469
0.1679
81

-0.18168
0.1024
82

0.05498
0.6237
82

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

- 0 . 14525
0.1957
81

- 0.08986
0.4221
82

-0.04174
0. 7097
82

ACCTl
INVOLVE: ADOPTION OF CS BY FIN STAFF

-0.09917
0.3784
81

-0.12116
0.2782
82

-0.02946
0.7928
82

ACCT2
INVOLVE : IMPLEMENT OF CS BY FIN STAFF

-0.01782
0.8761
79

-0.02278
0.8411
80

0 . 06367
0 . 5747
80

MEDICARE
MEDICARE REV AS A % OF TOTAL REV

-0.10407
0.3646
78

- 0.29192
0.0090
79

0.00944
0.9342
79

TEACH
TEACHING STATUS

0.16282
0.1490
80

0.18208
0.1038
81

-0.20900
0.0611
81

GROUP
GROUP MEMBERSHIP

0.05660
0.6157
81

-0.01010
0 . 9282
82

-0.05960
0.5948
82

CITY

0.25440
0 . 0211
82

0.00302
0 . 9784
83

-0.23157
0.0352
83

URBAN

-0.13500
0.2266
82

-0.08322
0.4545
83

0.04817
0.6654
83

RURAL

- 0.10750
0.3364
82

0.05893
0.5967
83

0.15765
0.1546
83

ASE RV

0.10954
0.3273
82

0 . 07078
0.5249
83

-0.24561
0.0252
83
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Correlation Analysis
Pearson Correlation Coefficients I

Prob > IRI under Ho: Rho=O

I Number of Observations
COMPE.T2

COMPE.T3

REGUl

RE LIG

-0.02405
0.8302
82

0.02977
0.7894
83

0 . 11765
0.2895
83

NPROF

0.10143
0.3645
82

- 0.04887
0 . 6609
83

- 0.01358
0.9030
83

PRO FT

-0.06492
0.5623
82

-0.09894
0 . 3735
83

- 0. 01358
0.9030
83

COM PE.Tl
NO . OF COMPE.TING HOSPITALS

0 . 34505
0 . 0015
82

0.5 1 976
0.0001
83

0.11482
0.3013
83

COMPE.T2
COMPE.TING FOR NE.W SE.RVICE.S

1 . 00000
0.0
82

0.53108
0.0001
82

- 0.08282
0.4594
82

COMPET3
COMPE.TING FOR MARKE.T SHARE.

0 . 53108
0.0001
82

1.00000
0.0
83

0.01644
0.8827
83

- 0 . 08282
0 . 4594
82

0.01644
0.8827
83

1.00000
0. 0
83

BED
BED SIZE

0.07082
0.5272
82

-0.17657
0 . 1103
83

0 . 10816
0 . 3304
83

OWNER

0 . 06575
0 . 5573
82

0 . 29621
0 . 0065
83

0.01040
0.9257
83

REGUl
PERCEPTION OF GOVT REGULATION
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Correlation Analysis
Pearson Correlation Coefficients I

Prob > IRI under Ho: Rho=O

I Number of Observations
BED

OWNER

0.51029
0.0001
83

-0.02769
0 . 8037
83

-0 .00477
0. 9661
82

-0.33228
0.0023
82

ADM2
INVOLVE: CHOICE OF CS BY TOP MGMT

0.06084
0.5871
82

-0.39946
0.0002
82

ADM3
INVOLVE: GOALS OF CS BY TOP MGMT

0.01062
0.9245
82

-0.23837
0.0310
82

ADM4
INVOLVE: SUBSEQUENT CHANGES IN CS BY TOP

-0.15644
0 . 1605
82

-0.34945
0.0013
82

ACCT!
INVOLVE: ADOPTION OF CS BY FIN STAFF

-0 .01686
0.8805
82

-0.23705
0 . 0320
82

ACCT2
INVOLVE : IMPLEMENT OF CS BY FIN STAFF

- 0.07487
0.5092
80

-0.04118
0.7169
80

0 . 26637
0.0176
79

-0.81934
0.0001
79

-0.55531
0 . 0001
81

0 .1 9287
0.0845
81

0.13622
0.2224
82

- 0.49075
0.0001
82

CITY

-0.3 2799
0.0025
83

- 0 . 21765
0.0481
83

URBAN

-0.051 27
0.6453
83

-0.44463
0 . 0001
83

RURAL

0.31004
0.0043
83

0.55788
0.0001
83

ASE RV

0.08787
0 . 4 2 95
83

0.09729
0 . 3816
83

ADOPTED
ADOPTED COSTING SYSTEM
ADM!
INVOLVE: ADOPTION OF CS BY TOP MGMT

MEDICARE
MEDICARE REV AS A % OF TOTAL REV
TEACH
TEACHING STATUS
GROUP
GROUP MEMBERSHIP
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Correlation Analysis
Pearson Correlation Coefficients I

Prob> IRI under Ho: Rho=O

I Number of Observations
BED

OWNER

RELIG

-0.05799
0.6026
83

- 0.31277
0 . 0040
83

NPROF

0 . 15153
0.1715
83

-0 . 23775
0.0304
83

PR OFT

0.09182
0.4090
83

-0.36344
0 . 0007
83

COM PE Tl
NO. OF COMPETING HOSPITALS

-0 . 20810
0 . 0591
83

0.20136
0. 067 9
83

COMPET2
COMPETING FOR NEW SERVICES

0.07082
0 . 5272
82

0.06575
0.5573
82

COMPET3
COMPETING FOR MARKET SHARE

-0 . 17657
0 . 1103
83

0 . 29621
0.0065
83

REGUl
PERCEPTION OF GOVT REGULATION

0 . 10816
0.3304
83

0.01040
0 . 9257
83

BED
BED SIZE

1.00000
0.0
83

-0.14566
0 . 1889
83

- 0 . 14566
0.1889
83

1 . 00000
0.0
83

OWNER
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APPENDIX TWO

RESULTS OF LOGIT ANALYSIS
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The LOGIT Procedure
Data Set: WORK.HOSPITAL
Response Variable: ADOPTED
Response Levels: 2
Number of Observations: 72
Link Function: Logit

ADOPTED COSTING SYSTEM

Response Profile
Ordered
Value

ADOPTED

Count

1
2

0
1

47
25

WARNING: 11 observation(s) were deleted due to missing values for the
response or explanatory variables.

Stepwise Selection Procedure
Step

0. Intercept entered:
Residual Chi-Square

Step

39 . 5222 with 22 DF (p=0.0123)

1. Variable TEACH entered:
Criteria for Assessing Model Fit

Criterion
AIC
SC
-2 LOG L
Score

Intercept
Only

Intercept
and
Covariates

94.982
97.259
92.982

80.223
84.776
76 . 223

Residual Chi-Square

Chi-Square for Covariates

16.760 with 1 OF (p=0.0001)
17.137 with 1 OF (p=0.0001)

29.3521 with 21 OF (p=0.1058)
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The LOGIT Procedure
Step

2. Variable ASERV entered:

Criteria for Assessing Model Fit

Criterion
AIC
SC
-2 LOG L
Score

Intercept
Only

Intercept
and
Covariates

94.982
97. 2 5 9
92. 982

76.056
82.886
70.056

Chi-Square for Covariates

22.926 with 2 DF (p=0.0001)
22.587 with 2 DF (p=0.0001)

WARNING: The information matrix is singular and thus the convergence is
questionable.

Step

3. Variable ASERV is removed because of its redundancy.
Residual Chi-Square= 24.3200 with 20 DF (p=0.2287)

Step

4 . Variable BED entered:

Criteria for Assessing Model Fit

Criterion
AIC
SC
-2 LOG L
Score

Intercept
On l y

Intercept
and
Covariates

94 . 982
97.259
92. 982

74.466
81.296
68.466

Residual Chi-Square

Step

Ch i -Square for Covariates

24.517 with 2 DF (p=0.0001)
21.592 with 2 DF (p=0.0001)

28.0736 with 20 DF (p=0.1077)

5. Variable ASERV entered:

Criteria for Assessing Model Fit

Criterion
AIC
SC
-2 LOG L
Score

Intercept
Only

Intercept
and
Covariates

94.982
97. 259
92 . 982

68.658
77.765
60.658

Chi-Square for Covariates

32.324 with 3 DF (p=0.0001)
27.617 with 3 DF (p=0.0001)

WARNING: The information matrix is singular and thus the convergence is
questionable.
Step

6. Variable ASERV is removed because of its redundancy.
Residual Chi-Square= 19.4466 with 19 DF (p=0.4285)

NOTE: No (additional) variables met the 0.05 significance level for entry
into the model.

Summary of Stepwise Procedure
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Step
1
2
3
4
5
6

Variable
Entered
Removed

Wald
Chi-Square

Pr >
Chi-Square

Number
In

Score
Chi - Square

1
2
1
2
3
2

17.1375
7.0154

0.0001
0.0081

7.1286
10.9160

0. 0076
0.0010

TEACH
ASE RV
ASE RV
BED
ASE RV
ASE RV

Analysis of Maximum Likelihood Estimates

Variable DF
INTERCPT 1
TEACH
1
BED
1

Parameter Standard
Wald
Pr >
Standardized
Estimate
Error Chi-Square Chi-Square
Estimate
-56.3628
2 . 0016
-0.00899

1.5663
0 . 8050
0.00332

1294.9215
6.1821
7 . 3379

0.0001
0.0129
0.0068

0 . 451311
-0.799524

Odds
Ratio
0.000
7. 401
0.991

Association of Predicted Probabilities and Observed Responses
Concordant
85.9%
Discordant
13.3%
Tied
0.9%
(1175 pairs)

Somers ' D
Gamma
Tau-a
c

0.726
0 . 732
0.334
0.863

112

APPENDIX THREE

RELATIONSHIP BETWEEN HOSPITAL BED SIZE AND
ADOPTION OF COSTING SYSTEMS
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The Relationship between Number of Hospital Bed and Costine System
Adoption

Number of Beds

I

Costing System Adopters 1 Non-Adopters
1

Total Sample

50 or less

4 (13%)

26 (87%)

30

51 - 100

6 (27%)

16 (73%)

22

101 - 200

3 (23%)

10 (77%)

13

201 - 300

4 (57%)

3 (43%)

7

301-400

5 (83%)

1 (17%)

6

401 and above

5 (100%)

0 (0%)

5

I
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APPENDIX FOUR

SURVEY QUESTIONNAIRE
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PART A -- DOES YOUR HOSPITAL USE A COSTING SYSTEM?

As defined for this study, a Costing System is one which can routinely determine and /or
identify costs at the procedure level (i.e. diagnostic tests, thera1)eutic treatments, nursing care,
supplies, etc) and then aggregate f)rocedure level costs to arrh·e at total costs for each patient.
The total costs f)er patient can then be summarised by Diagnosis Related Grou1)s (DRGs) or
some other patient classification system (i.e. Disease Staging, Computerised Severity Index,
Patient Management Categories, etc.)
Such a costing system, usually f)art of a Cost Accounting System, could be incorporated into
your Medical Records or other information systems.

1.

Does your hospital currently have a costing system as defined above that routinely collects and
aggregates costs?

D

D No

Yes

PLEASE SKIP TO QUESTION 6, PAGE #2
2.

Approximately when did the hospital authorise or approve adoption of the system?

(Month, Year)
3.

Approximately when was the system as defined in question No. I in use?

(Month, Year)
4.

5.

The Costing System used by your hospital is part of a
D

Cost Accounting System

D

Medical Record System

D

Casemix or DRG System

D

Ad Hoc General Ledger Report

D

Others _ _ _ _ _ _ _ _ __

Who was responsible for the development of software for the costing system? (Choose more than
one answer if appropriate).

D

Public Accounting Firm

D

Commercial Vendor

D

Hospital Management Consulting Firm

D

Internally Developed

IPLEASE SKIP FROM HERE TO QUESTION 11 , PAGE #2

1

6. Has the hospital authorised or approved adoption of a system to routinely collect costs at the
procedure level (i.e. diagnostic tests, therapeutic treatments, nursing care, supplies, etc.) and
aggregate the costs by patient?
0

Yes

0

No

IPLEASE SKIP TO QUESTION I 1 I
7.

Approximately when did the hospital authorise or approve adoption of the system?

(Month, Year)
8.

Approximately when will the system as defined in question 6 be operational?

(Month, Year)
9.

The Costing System to be used by your hospital is part of a
0

Cost Accounting System

0

Medical Record System

0

Casemix or DRG System

0

Ad Hoc General Ledger Report

0

Others _ _ _ _ _ _ _ _ __

10. Who will be responsible for the development of software for the costing system? (Choose more
than one answer if appropriate).
0

Public Accounting Firm

0

Commercial Vendor

0

Hospital Management Consulting Firm

0

Internally Developed

ICONTINUE TO QUESTION 11 I
TO ALL RESPONDENTS (regardless of costing capabilities)
11. Are Profit and Loss Analyses prepared by DRG (or other patient classification systems) on a
regularly scheduled basis (i.e. monthly, semi annually, yearly, etc.) comparing reimbursements
(net revenue) to charges and/or costs?
0

Yes

0

No

12. Are Profit and Loss Analyses prepared by DRG (or other patient classification systems) only on
an ad hoc basis (i.e. when the need arises.) comparing reimbursements (net revenue) to charges
and/or costs?
0 No
D Yes

2

13 . Are DRG (or other patient classification systems) COSTS routinely used in:

Profit analysis of existing medical services?

0 Yes

0

No

Profit analysis of proposed medical services?

D Yes

0

No

Profit analysis of Medicare Oulliner Cases?

0 Yes

0

No

Departmental Budgeting?

0 Yes

0

No

Resource Allocation (Capital Expenditures)?

D Yes

0

No

Staffing Decisions?

0 Yes

0

No

14. Are procedure level COSTS routinely used in

Circle One Number For Each Statement
Not at
Some- Involved
All
Rarely
limes
Fairly
Greatly
Involved Involved Involved Often
Involved
15. In your hospital, how involved (formally)
would lop level in-house administrators
(directors or above) typically be in a
decision such as adoption of a
costing system?

1

2

3

4

5

16. In your hospital, how involved (formally)
would lop level in-house administrators
(directors or above) typically be in
choice of a costing system?

1

2

3

4

5

17. In your hospital, how involved (formally)
would top level in-house administrators
(directors or above) typically be in
defining goals for the costing system?

1

2

3

4

5

18. In your hospital, how involved (formally)
would lop level in-house administrators
(directors or above) typically be in
subsequent changes in a costing
system after the adoption of it?

I

2

3

4

5

19. In your hospital, how involved (formally)
would the controller and/or accounting
department be in the choice of
a costing system?

I

2

3

4

5

3

Circle One Number For Each Statement
Not at
Some- Involved
All
Rarely
times
Fairly
Greatly
Involved Involved Involved Often
Involved
20. In your hospital, how involved (formally)
would the controller and/or accounting
department be in implementing
a costing system?

1

2

3

4

5

IF YOUR HOSPITAL HAS APPROVED ADOPTION
OF A COSTING SYSTEM, PLEASE ANSWER
QUESTIONS 21 22 &23
IF YOUR HOSPITAL HAS NOT APPROVED
ADOPTION
OF A COSTING SYSTEM PLEASE SKIP TO
QUESTION 24, PAGE #5

-"-~~~~~~~~

21. Indicate the five (5) most im1>ortant GOALS for your costing system. Please rank 1 through 5,
with 1 being the most important.
_a)

To assist in cost containment effort

_b) To improve data for pricing decisions and negotiations
For evaluation of operational performance
_d) For development of performance standards
_e) To compare costs to reimbursements for public patients
_ f ) For physician education
_g) To develop and revise utilisation review guidelines
_h) To influence or change behaviours and relationships
_ I ) To provide information for product line management
__j) To provide cost information to in-house administrators
_ k ) To provide cost information to the hospital Board of Directors
_ l ) To provide cost information to hospital group administration
_m) To improve quality of care

_c)

_n)

Others~~~~~~~~~~~~~~~~~~~

22. Of the 5 goals ranked above, please list by prefix letter the ones (a to n) which have been
achieved.

23 . Again referring to the list in Question 21 , please indicate by prefix letter (a ton) any other items
that have been achieved.

PLEASE SKIP FROM HERE TO PART B, QUESTION 25, PAGE #5
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24. Which of the following do you consider to be 3 major reasons which explain why your hospital
has not approved or adopted a costing system?
Please rank 1,2,3 with I being the most significant
__ A costing system is too costly
__The costing system is not necessary
__ Cost information is not useful
__Lack of involvement by hospital administration
__Focus on revenue rather than costs
__Cash restriction and/or limited resources.
__Limited capabilities of systems available
Staff time constraints
_The benefits do not outweigh the costs
__Possible that the current hospital funding system will change
_Others
PLEASE CONTINUE TO PART B

TO ALL RESPONDENTS
PART B --ORGANISATIONAL INFORMATION AND CHARACTERISTICS
25 . How would you describe the area in which you hospital is located?

D

Inner-City

D

Urban

D

Rural

26. Currently, about what proportion of hospital gross revenues fall into the following payer

classifications?
Public Patients

%

Private Patient's Fees

%

Commercial Insurance

%

Charitable Donations

%

Other Incomes

%
100%

(Please note: percentages should sum to 100%)
27. Does the hospital have a single staff member designated to perform as a DRG or Casemix

coordinator?
D

Yes

0

No

28. Does the hospital have a DRG or Casemix Coordinating Committee?

D

Yes

D No

29. Is your hospital a teaching hospital?

D

Yes

0

No

5

30. Is your hospital currently a member of a hospital group/chain?

0

Yes

o

No

IPLEASE SKIP TOPART c,

~~~~~~--i_PAGE#7

'---~~~~~~~~~~----'

31 Approximately what year did your hospital join the group?

32. Which of the following best describe the group?
0

Regional/Area Health Services

0

Religious, not-for-profit

0

Other, not-for-profit

0

Investor-owned, for profit
Circle One Number For Each Statement
Neither
Disagree
Strongly
Nor
Disagree Disagree Agree
Agree

Strongly
Agree

33 . The hospital group has a great degree of

control over your hospital goals and
objective

1

2

3

4

5

2

3

4

5

34. The hospital group has a great degree of

control over the information and reporting
system used by your hospital

35. Does the hospital group routinely receive financial, managerial, or utilisation reports and other analyses

from your hospital?
0

Yes

0

No

36. Does the hospital group typically determine the type and frequency of reports provided by the accounting

department to the group headquarter?
0

Yes

0

No

ICONTINUE TO PART C, PAGE #7 I
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TO ALL RESPONDENTS
PART C--HISTORICAL INFORMATION AND CHARACTERISTICS
An important 1mq>ose of this study is to learn more about hos1>ital characteristics at the time a
Costing System was authorised or a1mroved for ado1>tion.
Therefore, if a Costing System has been authorised or approved, answer the following questions
with res1>ect to the APPROVAL OR AUTHORISATION DATE you provided in question 2,
page 1 or question 7, 1>age 2.

If a Costing System has NOT been ap1>roved, answer the following questions with respect to your
CURRENT SITUATION.
Please note these questions ask for "a1>1>roximate" answers. The answers represent your best
guess.
37. Approximately what portion of hospital gross revenue were received from public patients at the
time a Costing System was approved (or are currently received if a Costing System has not been
approved)?
______ %

38. Approximately what portion of your hospital in-patient days were covered by public patients at
the time a Costing System was approved (or currently, if a Costing System has not been
approved)?
______ %

39. At the time a Costing System was approved (or currently, if a Costing System has not been
approved), what auditing firm was (is) engaged?

Circle One Number For Each Statement

Increasing
Fairly
Decreasing
Increasing
Rapidly
Rapidly Decreasing Constant
40. During the past 5 years, the proportion

of hospital in-patient days covered by
public patients has been

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

41. During the past 5 years, the proportion

of hospital gross revenue from
public patients has been
42. During the past 5 years, the proportion

of hospital gross revenue from Prospective
Payment systems has been

7

PART D--ENVIRONMENTAL CHARACTERISTICS
This section asks for your perceptions of various types of competition faced by your hospital. As
a reminder, continue to answer these questions with respect to (1) the date a Costing System was
aporoved or (2) the current situation if a Costing System has NOT been ap1>royed.
Circle One Number For Each Statement
Neither
Disagree
Strongly
Nor
Strongly
Disagree Disagree Agree
Agree
Agree
43 . At the time the Costing System was
approved (or currently, if a Costing System
has not been approved), the number of
hospitals in the area was (is) a major
concern to our staying in business.
1

2

3

4

5

44. At the time the Costing System was
approved (or currently, if a Costing System
has not been approved), offering new
medical services was (is) a priority
receiving ample resource allocation.
1

2

3

4

5

45 . At the time the Costing System was
approved (or currently, if a Costing System
has not been approved), gaining market
share was (is) a major concern of
the hospital.
1

2

3

4

5

46. What is your perception of the number of competing hospitals within approximately a 25km radius at the
time a Costing System was approved (or currently, if a Costing System has not been approved)?

The following questions should be answered with respect to your hospital's CURRENT SITUATION and
your PRESENT ASSESSMENT of the environment.
Circle One Number For Each Statement
Neither
Disagree
Nor
Strongly
Strongly
Agree
Agree
Disagree Disagree Agree
47 I believed that we will receive less
funding from government if we do
not have a costing system in place.

1

2

3

4

5

1

2

3

4

5

48. I believed that some form of Prospective
Payment will probably be adopted by other
third party payer (private insurers) within
the next 5 years.
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Circle One Number For Each Statement
A little
Much
A little
Much
Less
Less
More
More
ComComNo
ComCompetitive
pelitive Change petitive petitive
49. Price or rate setting for the hospital
in the last five years has become

1

2

3

4

5

50. Intensity of marketing activities and/or
development of new medical services by
our competitors in the last five years has
become

l

2

3

4

5

The remaining questions should be answered according to your ASSESSMENT of the
CURRENT ACCOUNTING SYSTEM (regardless of the costing capabilities).
Circle One Number For Each Statement
Neither
Disagree
Strongly
Nor
Strongly
Agree
Agree
Disagree Disagree Agree

51. The present accounting system helps you
understanding the cost of individual
episode of care

l

2

3

4

5

l

2

3

4

5

I

2

3

4

5

1

2

3

4

5

l

2

3

4

5

1

2

3

4

5

52. The present accounting system provides

information that helps you to compare
the efficiencx of different departments/
units in your hospital
53. The present accounting system helps you
allocate administrative costs accuralelx

to episodes in your hospital
54. The present accounting system provides you
information of the cost of starting up a

new location.
55. The present accounting system provides

you information about the cost of quality
in your hospital
56. The present accounting system provides
information comparing the cost of visiting

versus staff phxsician in your hospital.
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Circle One Number For Each Statement
Neither
Disagree
Strongly
Nor
Strongly
Disagree Disagree Agree
Agree
Agree
57. The present accounting system provides

information to com12are costs (and their
causes) over time in your hospital.

I

2

3

4

5

I

2

3

4

5

I

2

3

4

5

I

2

3

4

5

58. The present accounting system helps you

identify the cost to su1212ort other
hos12itals/de12artments.
59. The present accounting system provides

information on the cost of s12ecialty care
outside vs inside the organisation
60. The present accounting system provides

information regarding the cost of various
activities, such as 12rocessing a claim or a
12urchase requisition

PART E -- RESPONDENT INFORMATION

Please identify the category that best represents your current position at this hospital.
President
Vice-President
Chief Executive Officer
Director of Finance and Budget
Director of Corporate Services
Director of Health Service Operations
Accountant
Others, please specify _ _ _ _ _ _ __
Years in this position with this hospital:
Post-secondary Education:
TAFE Diploma Major(s):
Undergraduate Degree Major(s):
Graduate Degree/Diploma Major(s):
Others (please specify):
THANK YOU FOR YOUR HELP.
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